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ABSTRACT 
Organizations have made significant investments in information systems (IS) 
implementation. However, more than half of these IS implementations have reported 
failures due to underutilization. Specifically, system underutilization has been identified 
as the main reason for the high failure rate and information technology (IT) paradox. 
Although it is known that IS infusion is required for realizing expected returns on 
investments, most IS research has focused on initial adoption and continuance with only a 
handful examined infusion. These few IS infusion studies have produced inconclusive 
results as they have employed models and factors that are used for adoption and 
continued use which are in-role behaviors in the examination of infusion which is an 
extra-role behavior. Compare to adoption and continuance, IS infusion requires authentic 
motivation of users, but there is a lack of understanding in existing literature about such 
authentic motivation leading to infusion. Thus this thesis examines IS infusion using user 
empowerment as the authentic motivation based on the psychological empowerment 
theory which can explain employee user’s behavior beyond management prescription.  
 
This research is comprised of two chapters. Chapter 4 focuses on the effect of user 
empowerment on IS infusion and the moderating role of habit on the user empowerment 
and IS infusion relationship. Chapter 5 focuses on the proximal work environment 
antecedents of user empowerment for IS infusion. A field survey was conducted in a 
large multinational high-tech manufacturing company in Singapore. In total, 206 
complete and valid responses were collected and data was analyzed using Partial Least 
Square (PLS). 
 
The results of Chapter 4 show that the four user empowerment dimensions have 
significant effects on the three IS infusion subtypes. Further, results show that habit 
attenuates the importance of user competence for extended use and integrative use but 
reinforces the importance of usage meaning for extended use and user self-determination 
for integrative use. The results of Chapter 5 show that IS characteristics i.e., technical 
support, perceived fit, user influence, and IS flexibility and task characteristics i.e., task 
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feedback, task autonomy, and task meaningfulness have significant effects on user 
empowerment. Except for user self-determination, the other three dimensions: user 
competence, usage impact, and usage meaning have significant effects on IS infusion.     
    
This thesis contributes to theory with first, the proposition of a new concept – user 
empowerment as an authentic motivation in IS infusion literature. Second, it examines 
the moderating role of habit at the highest sophistication of use i.e., infusion. Third, it 
extends job characteristics theory with the identification of IS characteristics in 
stimulating the authentic motivation of individual user for IS infusion. Lastly, from the 
practical stance, it offers insights for organizations in achieving optimal IS use. 
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CHAPTER 1 INTRODUCTION 
1.1 Research Background  
Organizations continue to make significant investments in enterprise systems (ES) such 
as Enterprise Resource Planning (ERP), Customer Relationship Management (CRM), and 
Sales Force Automation (SFA) which are customizable integrated application softwares 
that support the core business processes and the main administrative areas of enterprises 
in different industries. The demand for these software packages is fuelled by 
organizations that seek to manage and integrate business processes across core functions, 
by incorporating best practices to facilitate rapid decision-making, cost reductions, and 
greater managerial control (Howcroft et al. 2004; Markus and Tanis 2000). The numbers 
back the bullishness. According to one estimate, spending is projected to reach US$300 
billion by 2013, at a growth rate of 5.4 per cent annually (Gartner 2009). While we 
witnessed high performers able to use their systems to create new business values, build 
distinctive capabilities, and are scoring high in terms of profit, shareholder return, and 
revenue growth relative to their industries (Accenture 2006), on the other hand, not all 
organizations have equal achievements. As ES are big ticket purchases, their usage are 
typically organizational mandated. Thus, these organizations may have indicated high 
adoption due to the mandated base usage level. Notwithstanding this, organizations 
remain under performed in maximizing system potential. This suggests that merely 
adoption is not sufficient to understand the prevailing IS phenomenon.  
 
More than half of the ES experienced failures to yield business values (Adam and O’
Doherty 2003; Gibson 2003) because of underutilization of these systems to capture 
expected benefits (Ventana Research 2006b). For example, as many as 80 per cent of 
Green Beacon’s customers have under used their CRM systems (CRMBuyer.com, 
Morphy 2006). To a large extent, such failure can be attributed to the underutilization of 
installed systems to capture the expected benefits and to yield business value (Ventana 
Research 2006b). The low usage has also been identified as a main cause for the 
“productivity paradox”, a puzzle to which there is no corresponding productivity growth 
from system use (Venkatesh and Davis 2000). In general, organizations are still 
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underachievers in extracting full value from their systems (Schrage 2006). This thus 
implies that high level of Information Systems (IS) usage has a positive impact on 
enhancing organizational performance (Aral et al. 2006; Yu et al. 2009). Particularly, IS 
infusion which refers to using the system to its full potential represents the highest level 
of use (Saga and Zmud 1994). IS infusion is also distinct from adoption and continuance 
whereby comprehensive and innovative use of the system is required. Whereas the latter 
uses merely refer to typical and regular system usage respectively. Importantly, 
organizations are able to fully leverage on their IS investments only at high infusion 
usage (Sage and Zmud 1994).  
 
As mentioned ES usage is mandatory. Under such circumstances, most users only give 
perfunctory use of a limited number of features that are relevant to their tasks (Lyytinen 
and Hirschheim 1987), thereby underutilize the functional potential of the installed 
systems (Jasperson et al. 2005). Most organizations are unable to realize the full potential 
of the installed systems’ capabilities because they are stagnated at the routine use, (i.e., 
low or no infusion) even though systems have been institutionalized with continued usage 
(Ventana Research 2006a). Since IS infusion is needed to enhance distinctive capabilities 
(or competitive differentiation) for high performance, this level of sustained usage is too 
minimal to maximize the returns on investments from the systems. As it is only at 
infusion, that an organization is able to fully leverage on its IS investment (Sage and 
Zmud 1994). 
 
Indeed, IS usage has been a perennial concern in both industry and academia. Despite 
impressive advancements in technology capabilities, the problem of underutilized 
systems persists. One typical example is L-capital, a credit card company, whose CRM 
system was found under used (Kim and Pan 2006). The main reason is that the overall 
system quality was very low, and had led to users’ dissatisfaction and resisted using it. 
Furthermore, according to a Ventana Research study (2006b), companies are said to have 
underutilized their ERP systems: “Most companies fail to use well-established 
capabilities of these systems in ways that will reduce their costs, improve customer 
satisfaction, and support strategic initiatives” (p. 1). Green Beacon, an ES provider, found 
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that about 80 per cent of its client companies had underutilized their enterprise systems 
(CRMBuyer.com, Morphy 2006). In its other similar study, it was found that ERP has 
become so commonplace in organizations that they often overlook opportunities to use 
these systems more effectively to further improve their companies’ performances 
(Ventana Research 2006a).  
 
To add, in a survey (Saha 2005) conducted across Southeast Asia for the current state of 
Information Technology (IT) governance and adoption, 40 per cent (see Figure C.1) of 
more than 300 senior IT executive respondents say that senior management teams sense 
low value from their IT investments. Two possible reasons could be inferred: One is that 
the installed system is ineffective therefore users are unlikely to use it, and infusion may 
not be relevant (as per Kim and Pan 2006). Another is the installed system is effective but 
is lowly utilized by the users, which is the common reason for the low level of IS infusion 
that has led to low value sensed. If the installed system is used well then it is likely to 
have positive impact on performance (Aral et al. 2006; Yu et al. 2009). If not, 
performance is likely to suffer. By implication, to attain IS infusion, system is assumed to 
be well designed. With ES becoming nearly ubiquitous in organizations, our awareness of 
the gap between the potential of these installed systems and their actual usages becomes 
more pronounced. Hence, the issue of low usage will pose to be an important challenge 
for practice and research. 
 
Extant IS research has long examined initial adoption of new technology and continuance 
from several theoretical perspectives including the Diffusion of Innovations (DOI, e.g., 
Moore and Benbasat 1991; Rogers 2003), the Technology Acceptance Model (TAM, e.g., 
Davis et al., 1989), the Theory of Reasoned Action (TRA, e.g., Karahanna et al. 1999), 
the Theory of Planned Behavior (TPB, e.g., Taylor and Todd 1995), the Social Cognitive 
Theory (SCT, e.g., Compeau and Higgins 1995a, b; Compeau et al. 1999), the Task-
Technology Fit (TTF, e.g., Goodhue and Thompson 1995; Strong et al. 2006), and more 
recently the IS Continuance Model (Bhattacherjee 2001b). They have roots grounded in 
voluntary contexts in which an individual has the freedom of choice whether to accept or 
reject system use. Also, only narrowly conceptualized usage behaviors such as frequency 
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and duration of use were measured (Burton-Jones and Straub 2006). Most important is 
that the findings from this wealth of studies can only inform about users’ initial adoption 
of the IS and their intention to continue with current usage, regardless if the usage is only 
superficial. In other words, consideration of whether system has been used to its full 
potential has not been given.  
 
1.2 Research Motivation 
What is missing is thus users’1 infusion of the IS; the levels of sophistication of system 
utilization. This theoretical limitation explains to a certain extent our lack of 
understanding for the reasons of system underutilization. As such, a shift from examining 
typical narrow aspects of usage e.g., frequency of use towards broader view of usage 
such as infusion specifically for complex technologies has been advocated to understand 
users’ usage behaviors in using the system to its fullest capability (Chin and Marcolin 
2001; Schwarz and Chin 2007). As an illustration, in the case of a poor quality system, 
users could achieve routinization i.e., incorporate system use as part of his/her daily work 
activities through habitual or routine usage after initial adoption. But routinization could 
not achieve maximum level of utilization (Saga and Zmud 1994) because usage is only at 
the prescriptive level, the minimal level of system usage users have been complied with 
to fulfill their job duties. Whereas to achieve the highest level of utilization would require 
users to use system beyond organization’s mandate.  
 
Previous research on IS infusion has employed predictors characterized of earlier stages 
i.e., adoption and routinization in their investigations. For example, satisfaction (Hsieh 
and Wang 2007; Wang and Hsieh 2006) and system integration (Saeed and Abdinnour-
Helm 2008) of the routinization stage, symbolic adoption (Nah et al. 2004), perceived 
usefulness (Li et al. 2009; Saeed and Abdinnour-Helm 2008), perceived ease of use 
(Hsieh and Wang 2007; Jones et al. 2002), information quality (Saeed and Abdinnour-
                                                 
1
 In this study, “users” are individuals or collectives who are using a system to perform their task(s) (Lamb and Kling 
2003). Indisputably, collectives (e.g., groups and organizations) can only use system through actions of individual 
members. Here, collective usage refers to configural usage which emerges at the collective level in the form of a 
distinct pattern behavior among members of the collective (Kozlowski and Klein 2000).   
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Helm 2008), attitude towards use (Jones et al. 2002), and tri-dimensional intrinsic 
motivation i.e., intrinsic motivation toward accomplishment, intrinsic motivation to 
know, and intrinsic motivation to experience stimulation (Li et al. 2009) of the adoption 
stage. Specifically, adoption and continuance are in-role behaviors where user adopts and 
continues using the system, following standard use, in compliance with organization’s 
interest. Consequently, weak and inconclusive results have been found because these 
predictors, which are extrinsic and intrinsic motivations, used in adoption and 
continuance studies are less appropriate for examining infusion which is an extra-role 
behavior (Cooper and Zmud 1990). Inasmuch as to pursue beyond organization’s 
mandated usage would enlist personal interest to warrant the discretionary efforts, what 
the literature has neglected is a motivation by self-interest that aligns with organization’s 
objective (Bandura and Schunk 1981).  
 
Since organizational reward systems are based on employees’ performances, employees 
are thus self-motivated to enhance their performance in tasks (Spreitzer 1995). Individual 
users would embark on pursuit of performance-enhancing activity, i.e., fully use the 
system in their tasks. Hence, it is important that just as we want to optimize the potential 
of system, we should first optimize the potential of individual system users (Sundaram et 
al. 2007). Only when users are highly energized, doing their best, would they be able to 
fully use the system (Ryan and Deci 2000). Although previous research has examined 
extrinsic (e.g., perceived usefulness) and intrinsic (e.g., perceived ease of use, perceived 
enjoyment, satisfaction) motivations in which they have high prognostic power for initial 
adoption and continued use, these motivations where individual user derives satisfaction 
and pleasure only in the outcome or in doing the activity regardless of performance 
outcome, are unable to initiate and sustain infusion (Gagne and Deci 2005). Therefore an 
authentic motivation, the highest manifestation of motivation under conditions supportive 
of competence and autonomy, is needed for IS infusion (Ryan and Deci 2000). Authentic 
motivation refers to individual working with self-interest towards performance attainment 
(Bandura and Schunk 1981; Ryan and Deci 2000). Unlike extrinsic motivation and 
intrinsic motivation, authentic motivation is self-regulated, self-authored and -endorsed, 
through ongoing performance evaluation for individual to persist in effort (Bandura and 
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Schunk 1981). Over time, individual user’s mastery experience in using the system 
cultivates an authentic motivational state.         
 
Logically, achieving a high level of routinization is a precondition and marks the starting 
point to attain high infusion (Zmud and Apple 1992). This is empirically corroborated by 
Zmud and Apple (1992) who observed no organization characterized with high level of 
infusion without achieved high level of routinization. From the utilization perspective, 
routinization provides a stable context which facilitates IS infusion within an individual’s 
work system (Sundaram et al. 2007). The high level of routinization provides sufficient 
time for user in assessing his/her immediate working environment which comprises of 
task and IS. As a consequence, user is able to leverage on his/her learning acquired from 
daily usage of the IS in performing tasks (Jasperson et al. 2005). The increasing reflective 
cognitive processing of user would then engender an authentic motivation for IS infusion 
(Fazio and Zanna 1981; Jasperson et al. 2005).  
 
At the same time, routinization is also conducive to habit formation (Limayem et al. 
2007) because against the IT implementation model, routinization either facilitates 
infusion or stagnates at current usage (Cooper and Zmud 1990). Particularly, habit differs 
from routinization which is a unique mindset forms under high routinization. Over time, 
reflective cognitive processing dissipates and non-reflective cognitive processing would 
come to eclipse user’s mindset. At this threshold, habit develops and user uses the IS 
automatically (Jasperson et al. 2005; Limayem et al. 2007). Thus, the level of IS infusion 
achieved will be contingent on the relative influence of the deliberative and spontaneous 
cognitive processes guiding user’s accessible attitude in memory (Jasperson et al. 2005).  
 
Lastly, mandated usage aside, individuals do retain considerable discretion (i.e., 
volitional control) to determine their system infusion uses that go beyond mandated base 
level to perform their tasks (Amoako-Gyampah and Salam 2004). Nonetheless, IS 
infusion research has been quite limited in both its perspective and its progress. A 
principle reason for this slow progress is the lack of a directing and organizing theory. 
Thus from the theoretical perspective, user empowerment as a motivational state 
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reflective of an individual’s orientation towards engaging in IS infusion in performing 
tasks, provides the motivational explanation for user in fully use the system to enhance 
his/her task performance.       
 
1.3 Research Objective and Research Questions 
Based on the above research needs, this study aims to examine IS infusion using user 
empowerment as the authentic motivation based on the psychological empowerment 
theory (Thomas and Velthouse 1990) in explaining individual’s feeling in control through 
an active engagement in his/her environment to pursue extra-roles for self-interest. 
Psychological empowerment theory has been used for explaining organizational 
citizenship behaviors (OCB) such as job performance (Liden et al. 2000), productivity 
and proactivity (Kirkman and Rosen 1999). Particularly, IS infusion which is to fully use 
the IS beyond management prescription is a form of OCB. Habit, which develops under 
extreme situation of routinization, is examined as it has the property that could moderate 
(i.e., enhance or suppress) user empowerment for IS infusion. Further, the antecedent 
factors, task and IS characteristics, in an individual user’s immediate working 
environment that could evoke authentic motivation i.e., user empowerment for IS 
infusion are identified based on the job characteristics theory (Hackman and Oldham 
1976) and O’Brien’s (2004) taxonomic framework of IS components. Specifically, we 
seek answers to four research questions: 
 
1. How is user empowerment conceptualized and measured? 
2. Does user empowerment influence IS infusion? 
3. Does habit moderate the relationship between user empowerment and IS infusion? 
4. What factors affect user empowerment? 
 
1.4 Potential Contributions 
The contributions of this research are manifold. First, it proposes a new concept – user 
empowerment in IS infusion literature based on the theory of psychological 
empowerment. Second it develops a theoretical model which examines user’s authentic 
  10 
motivation from the user empowerment perspective leading to infusion of installed IS. 
Third, it demonstrates the moderating effect of habit at the infusion stage. Fourth, it 
identifies the IS characteristics by extending job characteristics theory using O’Brien’s 
(2004) taxonomic framework of IS components which can stimulate user empowerment. 
Lastly, in addition to the contribution from theoretical stance, it offers practical insights 
for organizations in improving and achieving maximum level of IS utilization i.e., IS 
infusion. 
 
1.5 Thesis Structure 
This thesis comprised of six chapters and proceeds as follows. Chapter 1 has outlined an 
overview of the research background, motivation, objective, and questions. Chapter 2 
introduces the implementation stage model, reviews previous research on IS usage and 
measurements, and also previous research on IS infusion. Chapter 3 discusses and 
highlights limitations of extant theories that have been used to explain IS usage, develops 
a new concept – user empowerment, and proposes a theoretical framework. Chapter 4 
presents the first research model and related hypotheses, thesis research methodology, 
data analysis and results, discussions and implications. Chapter 5 presents the second 
research model and its hypotheses, data analysis and results, discussions and 
implications. Final chapter, Chapter 6 concludes this thesis research by featuring the 
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CHAPTER 2 LITERATURE REVIEW 
This chapter begins with an introduction of the IT implementation stage model. This is 
followed by reviews of prior research on IS usage and measurements. The chapter ends 
with a discussion on studies that were done on IS infusion. The review is structured in 
parallel with the research development in IS usage domain to help in positioning our 
study with respect to the literature.  
 
2.1 IT Implementation Stage Model 
2.1.1 Stages of IT Implementation 
Little consensus is seen for the definition of IT implementation. As early as 1979, Yin 
had defined implementation in terms of the number of “passages” (i.e., one-time event) 
and “cycles” (i.e., periodic event) the innovation has passed through. As a technology 
moves through various passages and cycles, the movement defines implementation. 
Later, a more generally accepted definition is Cooper and Zmud’s (1990) stage model, 
and is adopted for this study. Indeed, stage models always have a certain comforting 
appeal in that they provide an intellectual organizing theme for many events and large 


































Figure  2.1 Six-Stage IT Implementation Model (Adapted from Cooper and Zmud 
1990, p. 124) 
 
Viewed from a technology diffusion perspective, Cooper and Zmud introduced a six-
stage sequential IT implementation model (refer to Figure 2.1): initiation, adoption, 
adaptation, acceptance, routinization, and infusion. They have suggested the model to be 
more appropriate for adapted technologies (e.g., ES) than custom-made technologies. The 
stage model begins with initiation, which identifies a match between an innovation and 
its application in the organization. Next is adoption, where a decision is reached to invest 
resources to accommodate the implementation effort. Adaptation then takes place to 
modify the IT and to foster a better fit between individuals, organizations, and/or IT 
applications.  
 
Thereafter are the post-adoption stages (i.e., acceptance, routinization, and infusion) 
(refer to Figures 2.2-2.4) which have not been well grounded within theoretical 
foundations, and have seen researchers (e.g., Hsieh and Wang 2007; Kim et al. 2006; Li 
et al. 2009; Saeed and Abdinnour-Helm 2008; Sundaram et al. 2007; Thong et al. 2006; 
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Wang and Hsieh 2006) begun to explore them in recent years. Acceptance refers to 
efforts undertaken to induce organizational members to commit to the use of IT 
applications. Routinization refers to the alterations that occur within work systems to 
account for IT applications such that these applications are no longer perceived as new or 
out-of-the-ordinary. Yin (1979) had defined as the permanent adjustment of an 
organization’s governance system (e.g., its administrative infrastructure) to account for 














Figure  2.2 Pathways to Acceptance (Reproduced from Saga and Zmud 1994, p. 70) 
 
Regarding acceptance, it represents the initial use of IT applications after adoption and 
can be measured by users’ attitudes toward use, intentions to use, and frequency of use 
(Saga and Zmud 1994). As shown in Figure 2.2, the salient determinants of the three 
measures are beliefs about the usefulness and accessibility of IT applications. Other 
utility determinants are all subsumed under the usefulness belief. Moreover, there exist 
feedback loops from frequency of use and user knowledge to usefulness and accessibility 























































Figure  2.3 Pathways to Routinization (Reproduced from Saga and Zmud 1994, p. 
77) 
  
Following acceptance, routinization represents institutionalization of IT applications and 
recognizes its use as a normal organizational activity, and can be measured by use 
perceived as “normal”, standardized use, and administrative infrastructure development 
(Saga and Zmud 1994). As shown in Figure 2.3, frequency of use plays a pivotal role in 
routinization. With increased use, users become more knowledgeable about the IT 
applications as usage has been formalized within their work systems. At this juncture, 
routinization either facilitates higher level of use – infusion, or stagnates at current usage 






















































Figure  2.4 Pathways to Infusion (Reproduced from Saga and Zmud 1994, p. 81) 
 
Finally, infusion occurs as IT applications become more deeply embedded within an 
individual’s or organization’s work systems. Yin (1979) defined it as the extent to which 
the full potential of the innovation has been embedded within an organization’s 
operational or managerial work systems. Following previous research, this study defines 
IS infusion as the extent to which an individual fully uses the system to enhance his or her 
task performance (Jones et al. 2002). Comparatively, the last two stages, routinization 
and infusion stages, correspond to March’s (1991) two types of system usage that drive 
individual task performance – exploitation and exploration usages, which refer to 
ongoing routine use and the search for novel ways of doing things, respectively.  
 
Infusion represents maximizing the full potential of IT that goes beyond routinization, 
and can be measured in three ways (Saga and Zmud 1994):  
1. Extended use, where an individual uses a technology to complete a sophisticated 
array of tasks. 
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3. Emergent use, where the technology is applied in an innovative manner to support 
new tasks. 
 
Figure 2.4 above shows the relationships of activities to higher levels of use by which 
infusion can be realized. As shown in the figure, standardized use (through frequency of 
use) and user knowledge are the essential factors to prepare as well as facilitate this 
highest level of use, IS infusion.    
 
2.1.2 Stages of Motivation for IT Implementation 
From the preceding, it is evident that the increasingly demanding activities at each of the 
post-adoption stages (i.e., acceptance, routinization, and infusion) would require 
increasing degrees of motivation to transition from one level of activities to another. 
According to the motivation literature, motivations can be classified into extrinsic 
(satisfiers) and intrinsic (motivators) motives, in which intrinsic motives are considered 
to be of higher order (Herzberg 1966). Intrinsic motivation involves individual being 
interested in doing an activity and derives satisfaction from the activity itself. In contrast, 
extrinsic motivation requires an instrumentality between the activity and desired 
consequence, where satisfaction is derived from the consequence instead (Gagne and 
Deci 2005). Specifically, under conditions of feelings of competence and autonomy, 
individual develops authentic motivation which is a motivation at its fullest expression 
(Ryan and Deci 2000). This enhanced motivation has the characteristics of persistence, 
resistance, and proactive in leading to high quality performance (Ryan and Deci 2000). 
Therefore comparatively, extrinsic motivation represents a weak motivation and intrinsic 
motivation represents a moderate to strong motivation, with authentic motivation being 
the optimal representation of motivation.   
 
At the acceptance stage which is just after adoption of the IT applications, motivations 
would comprise of both extrinsic and intrinsic, and are predominantly indirect 
experience-based (from secondary sources e.g., word-of-mouth) as there is no actual 
hands-on experience with the IT applications. Thus, such motivations are merely beliefs 
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which are transient and weak (Ajzen 1991), and will change with new beliefs/knowledge 
about the IT applications. As direct experience increases, individual develops an attitude 
towards using the IT applications, which is relatively more stable than a belief (Ajzen 
1991). Thus motivations at the routinization stage are more intrinsic and are of moderate 
strength to result in continuance/stabilization usage of the IT applications. Finally at the 
infusion stage, with the increase in direct experience over time results in a stronger 
attitude (Fazio and Zanna 1981), and provides a growing basis for an authentic 
motivation characterized to be initiative and persistence in face of difficulties, toward 
volitional and proactive uses of the IT applications (Fazio and Zanna 1981).           
 
2.1.3 Comparison among the Post-Adoption Stages of IT 
Implementation 
We focus on post-adoption stages as this is the period of actual usage where 
organizations can expect to reap the benefits of their investments in IS (Jasperson et al. 
2005). Consolidating the foregoing discussions, Table 2.1 concisely presents a 
comparison of acceptance, routinization, and infusion stages based on six criteria for 
distinctiveness – IT implementation process, variables use to capture, determinants, stage, 
model, and findings.  
 
Table  2.1 Stages of IT Post-Adoption 
Criteria for 
distinctiveness 




and Zmud 1990) 
Organizational 
members are induced 
to engage in IT 
application usage 





Usage of IT 
application is 




application is no 
longer perceived 
as something out 
of the ordinary 
(Output). 
Increased organizational 
effectiveness is obtained 
by using the IT 
application in a more 
comprehensive and 
integrated manner to 
support higher level 
aspects of organizational 
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The IT application is 
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potential (Output). 
Variables used to 
capture (Saga 
and Zmud 1994) 
Attitudes toward use, 
Intentions to use, 
Frequency of use 
 
Standardized use, 




Extended use, Integrative 
use, Emergent use 
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Hsieh 2006) 









routine use.  










component is required  
      
Against the implementation process, at the acceptance stage, users are encouraged to 
engage IT applications in their work. IT applications use is then institutionalized and 
becomes a normal work activity at the routinization stage. At the final infusion stage, IT 
applications are said to have been used comprehensively, integratively, and creatively 
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where the IT applications have been fully utilized. In essence, the level of IT use marks 
the core behavior at each stage. Conceivably, the dynamics of IT applications usage 
activities become more active and intense at each progressive stage with acceptance 
represents typical usage, routinization represents regular usage, and infusion represents 
optimal usage.  
 
As mentioned earlier, variables that are used to capture acceptance are attitude toward 
use, intention to use, and frequency of use. Generally, these variables have been used 
either independently or together in a model in predicting user acceptance. Saga and Zmud 
(1994) have further proposed the main determinants of user acceptance to be belief about 
usefulness, belief about accessibility, user participation, and manager intervention. 
Specifically, utility beliefs have significant influence on users’ attitudes toward use. 
Before the actual use of IT applications, users’ intention to use is based mainly on their 
indirect experiences with the IT applications, which form their perceptions about the 
usefulness and accessibility of the IT applications. Also, it is interesting to note the 
centrality of perceived usefulness and perceived ease of use in the initial adoption of IT 
applications which parallels the main premise of the influential and highly deployed 
TAM in the examination of technology adoption. The users’ beliefs are relatively 
significant in having direct influence on acceptance without the mediation of attitude. 
Furthermore, user participation and manager intervention influence users’ intentions to 
use. These are strategies where organizations employ to encourage employees in using 
the new IT applications in their work.  
 
The next stage routinization is captured by use perceived as being “normal”, standardized 
use, and administrative infrastructure development. This is a period of equilibrium where 
IT applications have been used for substantial time and have become a standardized use 
in the daily routine. Accordingly, work formalization, frequency of use, manager 
intervention, and earliness of adoption are associated with routinization. The use of IT 
applications has been formalized to be part of individual employees’ tasks which will 
result in high frequency of use with the passage of time. Similar with acceptance, 
manager intervention and earlier of adoption are strategies organizations may employ. In 
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this stage, manager intervention refers to formalizing IT applications into individual 
employees’ work systems. Also, all else equal, the earlier an organization adopts the IT 
applications, the higher the routinization will be. Empirical studies which focused at this 
stage use the IS continuance model in examining user’s positive attitude (satisfaction) 
with the current IT applications usage.   
 
Lastly, infusion is captured by extended use, integrated use, and emergent use, with 
determinants comprised of reconceptualize work processes, standardized use, and user 
knowledge. Routinization is a precondition to infusion, as such standardized use precedes 
infusion uses. Importantly, period of stability is needed for learning to take place 
(Jasperson et al. 2005). Users need sufficient time to acquire knowledge in order to be 
competent in optimizing the IT applications in enhancing their work. Likewise, users may 
reconceptualize their work processes to fit with more uses of the IT applications. For 
these reasons, task and IS characteristics, and experience-based empowerment are the 
antecedent conditions necessary for infusion. Studies on infusion have utilized individual 
differences (personal innovativeness), facilitating conditions, and motivational affects 
(attitude, satisfaction, and symbolic adoption) factors in their investigations.       
             
In summary, the comparison reveals two significant findings. First, as usage level 
increases, stronger motivation is needed to attain higher levels of use. For acceptance of 
IT applications, beliefs about the benefits of using the IT applications surpass users’ 
attitude in determining usage (Venkatesh et al. 2003). These motivational beliefs 
(perceived usefulness and perceived ease of use) are not direct experience-based, as such 
are relatively volatile and weak. Progressing into routinization, a moderate motivation – 
positive attitude (satisfaction) is sufficient for user to continue using the IT applications. 
Finally, to attain the highest level of use, an authentic motivation is needed. Recent 
research has used symbolic adoption, which is a voluntary mental acceptance (Nah et al. 
2004) or more broadly as a peak motivational state with four sub-dimensions: heightened 
enthusiasm, use commitment, mental acceptance, and effort worthiness (Wang and Hsieh 
2006), as a motivation for infusion uses. Second, time component is critical for higher 
levels of use. Since acceptance takes place immediately after installation, time period is 
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short for this stage. As for routinization, moderate time period is required for 
institutionalizing IT applications into work systems. Finally, infusion requires substantial 
time period for leveraging on learning gained. On the whole, research on acceptance and 
routinization are not suitable to be used for studying infusion because of the lack in the 
aforementioned two fundamental criteria where substantial time period is needed to 
provide the basis for an authentic motivation for IS infusion.       
 
2.2 Previous Research on IS Usage 
From the foregoing discussion on the stages of IT implementation, it can be understood 
that each stage tends to form its own vocabulary and often dominates by a specific usage 
behavior (e.g., continued use in routinization stage and optimal use in infusion stage). As 
such, system usage at different implementation stages has been conceptualized 
differently.  
 
2.2.1 Conceptualization of IS Usage 
System usage construct has a long history in IS literature (DeLone and McLean 2003). 
Along the “system-to-value” chain described by Doll and Torkzadeh (1998) which 
varying from beliefs, to attitudes, to behavior (system use), to social and economic 
impacts of IT, system usage is a pivotal construct that links upstream research on the 
causes of system success with downstream research on the organizational impacts of IT. 
Thus, system usage can be viewed as both a success measure in upstream research and as 
a complex causal agent that explains or predicts the downstream impacts of IT.  
 
Our understanding for post-adoption usage from past research is largely focused on the 
acceptance stage (i.e., right after the installed system is in operation), whereby usage is 
accounted for so long the system is being reasonably used, regardless of the 
amount/degree of use of all the available functionalities of the system. In other words, 
investigation is concerned about whether system has been used, not how fully the 
capacity of the system is being used. Such interpretation of use coupled with the use of 
lean measures (we will have an in-depth review of the usage measurement and its 
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limitations in the next section) has restricted our knowledge of the use concept. Besides, 
IS usage is a broad phenomenon that encompasses IS adoption/acceptance, IS 
continuance, and IS infusion. Thus in order to unlock knowledge, research attention in 
recent years has been placed on higher up the implementation stages, for example, 
research is done to study users’ continuance intention after the system has been in 
operation for a period of time (i.e., routinization stage) and on the infusion stage where 
users are encouraged to use the system more comprehensively and innovatively.  
 
A literature review was performed for the IS adoption/acceptance, IS continuance, and IS 
infusion studies, limited to major IS journals (Vessey et al. 2002) and conference 
proceedings, namely MIS Quarterly (MISQ), Information Systems Research (ISR), 
Journal of the Association for Information Systems (JAIS), Journal of Management 
Information Systems (JMIS), Management Science (MS), The DATA BASE for 
Advances in Information Systems (Database), Decision Sciences (DS), Decision Support 
Systems (DSS), European Journal of Information Systems (EJIS), Information Resources 
Management Journal (IRMJ), Journal of Information Technology (JIT) (available till 
1996), Journal of Strategic Information Systems (JSIS), Information & Management 
(I&M), IEEE Transactions on Engineering Management (IEEE TOEM), Behaviour & 
Information Technology (BIT), International Journal of Human Computer Studies 
(IJHCS), Journal of Personal Selling & Sales Management (JPSSM), Journal of the 
Academy of Marketing Science (JAMS), and International Conference on Information 
Systems (ICIS). Ninety-seven relevant articles were sampled that were published during 
the past 19 years (from 1991 to 2009).  
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Individual Survey, 212 knowledge 
workers (managers and 
professionals) who used PCs 





Utilization of PCs Long-term consequences of PC use, job 
fit with PC use, complexity of PC use, 
affect toward PC use, social factors 
influencing PC use, facilitating 
conditions for PC use 




Survey (Study 1) and 
experiment (Study 2), 118 
respondents from 10 different 
organizations in Study 1 and 
73 undergraduate and MBA 
students in Study 2 












Individual Survey, 1020 knowledge 
workers (subscribers of a 
Canadian business periodical) 
PC Usage Computer self-efficacy, outcome 




Individual Survey, 662 respondents from 
two companies 
Systems used in 
department 
Performance impacts Task-technology fit, utilization 
Igbaria et al. 
(1995) (JMIS) 
Individual Survey, 214 part-time MBA 
students holding full-time jobs 
in a variety of industries 
Microcomputer Microcomputer usage User training, user computer experience, 
system characteristics (quality), end-
user computing support, management 





Individual Survey, 786 business school 
students (undergraduate and 




Usage behavior Behavioral intention 
Igbaria et al. 
(1996) (JMIS) 
Individual  Survey, 471 managers and 
professionals from 52 
companies from a variety of 
Microcomputer System usage Perceived usefulness, perceived 
fun/enjoyment, social pressure, skills, 
organizational support, organizational 
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industries who had at least six 
months daily usage of 




Individual Experiment, 61 graduate 
business students who had 
received hands-on system 
demonstration for their 
voluntary use during the 
course  
E-mail Self-report system use, 
actual system use  
Intentions to use 
Xia and King 
(1996) (ICIS) 
Individual Survey, 136 full-time MBA 
students over two data 
collection points 





Individual Survey, 392 respondents in 
the airline industry in North 
America, Asia, and Europe 
E-mail Use Gender, perceived usefulness, perceived 
ease of use 
Igbaria et al. 
(1997) (MISQ) 
Individual Survey, 358 respondents from 
203 firms 
PC Personal computing 
acceptance: system 
usage 





Individual Survey, 613 Internet-based 
respondents located in 20 
different countries 
E-mail Usage decisions (task 
use, social use, 
broadcast use, other 
use) 
Situational/demographic variables (age, 
education, past e-mail experience, scope 
of communication, range of 
communication), task variables 
(analyzability, predictability, 
interdependence, uncertainty, 
complexity, outside communication), 
channel attributes (usefulness, ease of 
use, social presence, accessibility, 
quality, feedback, economy, 




Individual Survey, 25 student subjects of 
an introductory programming 
class over 4 data collection 
points spaced one week apart 
(100 observations; 4 for each 
subject across time) 




Individual Laboratory experiment, 132 
student subjects using 
Microsoft Excel’s 
SOLVER 
IT usage behavior Outcome-based incentives, behavior-
based incentives 
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Microsoft Excel’s SOLVER 
for a managerial budget 






Individual Survey, 69 continuing 
adopters and 76 discontinuers 
of online services 
Online services Discontinuer versus 
continuing adopter 
External influence, interpersonal 
influence, utilization, usefulness, ease of 






Survey and telephone 
interview, 2 customers – a 
chemical company and an 
office retail company (24 EDI 
suppliers of the chemical 
company participated in the 
telephone interview and 17 
completed the questionnaires. 
95 EDI suppliers of the office 
retail company participated in 
the telephone interview and 




Volume of EDI use, 
diversity of EDI use 
Customer power, supplier trust 
Compeau et al. 
(1999) (MISQ) 
Individual Survey, 394 end users 
(subscribers of a Canadian 
business periodical) over one-
year period 
Computer Usage Anxiety, affect, computer self-efficacy, 
outcome expectations (performance), 




Individual Survey, 49 brokers and 58 
sales assistants in the private-
client group of a major 
investment bank 
Market data system, 
mainframe system, 
office applications 
Performance Use/intended use 
Cheung et al. 
(2000) (DSS) 
Individual Survey, 241 respondents 
(part-time diploma and MBA 
students in two universities in 
Hong Kong) 
World Wide Web 
(WWW) 
Current usage Complexity, near-term consequences, 
long-term consequences, affect, social 
factors, facilitating conditions 




Survey, 163 work-related 
Internet newsgroups 
respondents 
WWW System usage Perceived usefulness, perceived ease of 
use 
Venkatesh and Individual  Survey, 156 respondents from A proprietary Usage behavior Intention to use 
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Davis (2000) 
(MS) 















Survey, 47 Malaysian public 
agencies that have applied for 
the Malaysian Prime 
Minister’s Quality Award 
during 1992-1997 
IS/IT in Total 
Quality Management 
(TQM) 





Individual Survey, 245 students 
registered in 9 business 
courses in a large university 
located in the Northeastern 
US 
WebCT System use Intention to use the system 




Survey, 129 CEO and 
Managing Directors 
Internet  Impact on organization Quality of Competitive Intelligence 
Information which is determined by 







Case study, 12 Portuguese 
manufacturing SMEs 
IS/IT in TQM Using resource-based 
theory, identified 2 
factors of the different 
levels of success in 
IS/IT adoption and use  
IS/IT competences, management 
perspectives, attitudes towards IS/IT 




Team Survey, 47 maintenance 






Actual tool use Prior experience (task), task-technology 
fit, prior experience (tool) 




Survey, actual data and expert 











Individual Survey, 825 users of Dutch 
generic portal 
Websites Actual usage Intention to use 





Individual Two-stage survey, 60 master 
and undergraduate IS students 






Actual usage behavior Habit, intentions, facilitating conditions 
Pflughoeft et 
al. (2003) (DS) 
Inter-
organizational 
Survey, 251 and 317 CEOs 
and owners of small firms for 
the 1st and 2nd samples 
respectively 








NA Conceptual, proposes a theory 
for the existence, nature, and 
effects of system attribute 
perceptions that lead solely to 
discourage use, specifically 
introduces and clarifies the 
concept of the inhibitors of 
usage, in which their absence 
do not encourage adoption 
NA NA NA 
Chen et al. 
(2004) 
(Database) 
Individual Survey, 253 online consumers Virtual stores Actual use of virtual 
store 
Behavioral intention to use 





Survey, 7 CITs from 344 
organizations in the US, 




CIT use Size (organization and IT), 
centralization of decision- making, 






Individual  Survey, 106 professional and 
administrative employees 
(191 responses with 96 used 
E-mail and 95 used MS 
Word) in the IT division of a 
large, diversified 
manufacturing company 
E-mail and MS 
Word 
Usage volume, usage 
frequency 
Perceived usefulness, perceived ease of 
use, staff seniority, level of education, 
age 
Gallivan et al. 
(2005) (JMIS) 
Individual Survey, 94 end users from 
multiple job categories in a 
nonprofit organization 
Multiple systems Amount of IT usage Coworkers’ perceived training quality, 
coworkers’ IT usage, perceived quality 
of user training 
Iivari (2005) 
(Database) 
Individual  Survey, 78 primary users of 
the system who had 
A mandatory 
information system 
Individual impact Actual use, user satisfaction 
  28 
participated in the training 
provided by the vendor 
Lim et al. 
(2005) (EJIS) 
Individual Case study (participative 
action research), a 
multinational corporation 
which provides electronic 











Outcome Valence) to 
understand users’ extent 
of ERP system 
utilization 
NA 




Survey, 233 suppliers of a 
retailer company in the US 
EDI EDI usage Cooperation and EDI-specific relational 
factors (power exercised, reciprocal 
investments) 





Survey, 329 managers and 
executives in manufacturing 
firms in Malaysia 
Computer systems 
used in the 
organizations 






Survey, 624 firms across 10 
countries in the retail industry 
E-business (EB) EB use Technology context (technology 
competence), organization context (size, 
international scope, financial 
commitment), environment context 
(competitive pressure, regulatory 
support) 
Kim et al. 
(2006) (JIT) 
Individual  Survey, 262 users (136 word 
processing software users and 







IT utilization Performance expectancy, explicit social 
influence, implicit social influence, user 
satisfaction 




Survey, 20 surveys per each 
of the 12 public libraries with 





Physical facilitating conditions (task 
privacy, available assistance) virtual 
facilitating conditions (perceived 
tracking, perceived anonymity)  
Moderator: individual need for privacy 
Karahanna et Individual Survey, 278 users of a CRM Customer Usage intensity, usage Compatibility with existing practices, 
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al. (2006) 
(MISQ) 
system from a wealth advisory 
regional bank in the northwest 
region of the US (two specific 
divisions – high-net-worth 
wealth management group 





scope compatibility with experience, 
compatibility with values, perceived 
usefulness, perceived ease of use 
Antony et al. 
(2006) (DSS) 
Individual  Survey and experiment, 97 
(survey) and 95 students 
(experiment) from a large 
public university who had 
enrolled in an Introduction to 









OES adoption  Fraud rate, reputation, product price, 
perceived risk, defraud experience 
McElroy et al. 
(2007) (MISQ) 
Individual Survey, 132 MBA students 
and senior undergraduate 
students 
Internet Internet use, E-buy, E-
sell 
Big Five personality factors 
(Agreeableness, Conscientiousness, 
Extraversion, Neuroticism, Openness) 
and Myers-Briggs Type Indicator 









Survey, 273 first-tier supply 
chain members of the second-






Utilization Perceived usefulness, technology trust, 
perceived ease of use 
Devaraj et al. 
(2008) (ISR) 
Individual Surveys and log actual use 
data for 14 weeks, 180 MBA 
and EMBA students 
Collaborative system System use (objective 
measure) 
Intention to use subjective norms 
Malhotra et al. 
(2008) (JMIS) 
Individual Survey with two measurement 
points over 15 weeks, 211 
students – 189 (2nd week; 
initial adoption) and 181 (15th 
week; experienced use) of a 




Behavioral intention Internal perceived locus of causality 
(PLOC), attitude, external PLOC, 
introjected PLOC 








Behavioral intention to 
use smartphone, actual 
use of smartphone 
Perceived cost savings, perceived 
usefulness, perceived ease of use, 
company’s willingness to fund 
Moderators: job relevance, experience 




192 MIS alumni of a 





KMS Usage Task interdependence, perceived task 
technology fit, personal outcome 
expectations, performance-related 
outcome expectations, KMS self-
efficacy 
Sykes et al. 
(2009) (MISQ) 
Individual Survey and log actual use data 
for 3 months, 87 employee 
users of a supplier-focused 
business unit of a large 




System use (objective 
measure) 
Coping (network density, value network 
density), individual-level technology 
adoption research (network centrality, 
value network centrality), influencing 





NA Meta-analysis of 71 empirical 
studies 
NA Behavioral intention to 
use, usage 




He et al. (2009) 
(I&M) 
Individual Case study, a retail chemical 
company located in a large 
city in China 
KMS Explore the importance 
of three social 
relationship dimensions 
– tie strength, shared 
norms, trust in the use 
of a KMS 
NA 
 






Methodology IS/Technology Dependent 
variable 




Individual Survey, 73 part-time MBA 
students with full-time jobs 
World Wide Web (WWW) Acceptance 
outcomes 
(current use and 
future use 
Innovation characteristics (relative 
advantage, ease of use, 
compatibility, trialability, visibility, 
result demonstrability, image), 
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intentions) voluntariness 
Karahanna et al. 
(1999) (MISQ) 
Individual Survey, 77 potential adopters and 
153 users 





Attitude toward continuing to use, 
subjective norm toward continuing 




Individual Survey, 342 respondents over a 
five-month period 






Perceived usefulness, perceived 
ease of use, subjective norm 
Moderators: gender and experience 
Bhattacherjee 
(2001a) (DSS)   
Individual Survey, 172 online brokerage 
users 
Online brokerage Continuance 
intention 
 
Perceived usefulness, satisfaction, 
the interaction between perceived 




Individual Survey, 122 online banking 
customers solicited by placing 
messages on four popular 
investment-related web sites 
Online banking IS continuance 
intention 




Individual Longitudinal survey. 60 
undergraduate and graduate 
students at a large university in 
Hong Kong 




Habit, intentions, facilitating 
conditions 
Hsu and Chiu 
(2004) (BIT) 
Individual Survey, 149 respondents from 
Top 100 companies in Taiwan 
Web-based tax filing service E-Service 
continuance 
intention 
Internet self-efficacy, satisfaction 
Zhang and Li 
(2004) (ICIS) 
Individual Survey, 226 and 196 college 
students in 1st and 2nd study 
respectively over 2 data collection 
points spaced 7 weeks apart 
WebCT Behavioral 
intention to use 
(continued use) 
Perceived usefulness, perception of 





Individual Survey, 298 respondents in Wave 
1 and 189 out of the 298 
respondents in Wave 2 who are 
undergraduate students at a large 
university in the Midwest 
Personalized portal website 
of a university 
Continuance 
intention to use 
the information 
system 
Perceived usefulness, perceived 
ease of use, past use 
Li et al. (2005) 
(JAIS) 
Individual Survey, 273 undergraduate 
students in business courses in the 
colleges of business at two mid-
western public universities 
Instant Messaging Behavioral 
intention 
(continued use) 
Perceived usefulness, perceived 
enjoyment, perceived critical mass  
Malhotra and 
Galletta (2005) 
Individual Survey, 590 employees for the 
adoption phase after a training 
A new system as substitute 
for self-determined activities 
1. Behavioral 
intention (at the 
1. Perceived usefulness, attitude 
2. Perceived usefulness, 
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(JMIS) session and 200 responses with 
179 matched responses for the 





executed with email, phone, 
paper-based systems 
time of initial 
adoption)  
2. Behavioral 
intention (after 6 
months of 
extended use) 




Individual Survey, 122 users over a four-






investments (reputation, relational 
capital, personalization) 
Li et al. (2006) 
(DS) 




continue to use 
Quality of alternatives, trust, 
calculative commitment, affective 
commitment 
Roca et al. 
(2006) (IJHCS) 
Individual Survey, 172 respondents from 4 
international agencies of the 
United Nations 




Thong et al. 
(2006) (IJHCS) 
Individual Survey, 811 existing users of 
mobile Internet (M-Internet) 
services 
M-Internet service Continued IT 
usage intention 
Perceived usefulness, perceived 
ease of use, satisfaction, perceived 
enjoyment 
Kim et al. 
(2007) (IJHCS) 
Individual Survey, 218 experienced M-
Internet service users from public 
forums, and undergraduates and 
graduates from a university  
M-Internet service IS continuance 
intention 
Usefulness, attitude, pleasure, 
arousal 
Limayem et al. 
(2007) (MISQ) 
Individual Survey, longitudinal study with 
three data collection points, 227 
university students  
WWW (voluntary) Is continuance 
usage 
Is continuance intention 
Moderator: habit 
Tsai and Huang 
(2007) (I&M) 
Individual Survey, 463 customers of a well-
known online store in Taiwan 




building, overall satisfaction, 
switching barriers 
Wu et al. (2007) 
(I&M) 








Motivation on helping, motivation 
on enhancing human capital, 
motivation on career advancement, 
motivation on satisfying personal 
needs, satisfaction   
Hsieh et al. 
(2008) (MISQ) 
Community Survey, 451 residents (307 socio-
economically advantaged and 144 
disadvantaged) located in 
LaGrange city who had 
Internet TV Continued use 
intention 
Internet PC ownership, attitude, 
subjective norms, perceived 
behavioral control, personal 
network exposure 
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implemented digital set-top boxes 
needed to use the Internet TV 




Longitudinal field study spanned 
one year, 321 usable responses 
collected from employee of a 
telecommunications firm for all 5 
points of measurement 
A new web-based front-end 
for informational and 
transactional systems 
Initial and 
continued use  
Behavioral expectation, behavioral 
intention, facilitating conditions 
Moderators: age and experience 
Turel et al. 
(2008) (JMIS) 
Individual Experiment and survey of 380 
student subjects  
E-customer service Intention to 
reuse e-customer 
service 
Trust (trust in e-customer service), 
justice (informational justice, 
interpersonal justice, distributive 
justice, procedural justice), e-
customer service-specific computer 
self-efficacy  
Lopez-Nicolas 
et al. (2008) 
(I&M) 
Individual Survey, 542 Dutch users of 
advanced mobile services 
Advanced mobile services Behavioral 
intention 
Attitude towards mobile 
innovations, perceived usefulness, 
perceived ease of use 
Vatanasombut 
et al. (2008) 
(I&M) 
Individual Survey, 1004 online banking 
customers of a top twenty largest 
banking and financial institutions 
in the US 










Individual Longitudinal survey, 505 first 
year undergraduate business 
students (1st round) and 313 
students (2nd round) from a US 
university 
Blackboard learning system 
(internet-based learning 
technology) 
IS continued use Habit, prior behavior, IS 
continuance intention, satisfaction 
Hsu and Lin 
(2008) (I&M) 
Individual Survey, 212 blog participants Blogs Intention to blog Attitude toward using blog, social 
norms, community identification 
Chiu and Wang 
(2008) (I&M) 
Individual Survey, 286 part-time students 
who took Web-based courses 
offered by a university in Taiwan 
Web-based learning system Continuance 
intention 
Computer self-efficacy, attainment 
value, utility value, intrinsic value 
(playfulness) cost (social isolation, 
anxiety, delay in responses, risk of 
arbitrary learning) facilitating 
conditions, social influence, 
performance expectancy, effort 
expectancy 
Wu and Kuo 
(2008) 
Individual Survey, 232 internet users Google search engine Is continuance 
intention 
Past usage, habitual usage, 
perceived usefulness, perceived 
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(Database) ease of use 
Teo et al. (2008-
9) (JMIS) 
Individual Survey, 214 university students in 
Singapore who are Singapore e-
government Web site users 
e-government Web sites Intention to 
continue using 
Information quality, system quality, 
service quality, user satisfaction 
Kim and Son 
(2009) (MISQ) 
Individual Survey, 510 users of online 
portals  
Portals Usage intention Perceived usefulness, customer 
loyalty 




Survey, 305 members of the 
Chinese Enterprise Resource 




Satisfaction, computer anxiety, 
personal innovativeness in IT, 
general computer self-efficacy 
Hu et al. (2009) 
(JASIST) 
Individual Two-stage longitudinal online 
survey, 518 users of eTax service 
in Hong Kong 
eTax service Continuance 
intention 
Perceived usefulness, service 
quality 
 






Methodology IS/Technology Dependent 
variable 
Direct independent variable 
Jones et al. 
(2002) (JPSSM) 
Individual Survey, 85 salespeople of a large US-
based insurance company 
Sales Force Automation 
(SFA) 
Infusion of SFA Personal innovativeness, 
perceived usefulness of new 
system, attitude toward new 
system, compatibility with 
existing system, facilitating 
condition, subjective norms 
Nah et al. (2004) 
(IRMJ) 
Individual Survey, 229 SAP end-users of a 
midwestern public institution in the US 
SAP R/3 system Symbolic adoption Perceived ease of use, attitude 





Individual Survey, 263 students at a public 
university in the Southeastern US 
Information technology 
(IT) 




Jasperson et al. 
(2005) (MISQ) 
NA Conceptual, focusing on post-adoptive 
behaviors, proposed the concept of 
“individual feature extension,” which 
stands for individual discovering ways 
to apply features that go beyond the 
NA NA NA 
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uses delineated by the application’s 
designers or implementers 




Survey, 91 Chief Information Officers 
(CIO)  
IT Organizational 
innovative usage of 
IT 
Demographic characteristics 




Control variables: business 
strategy, IT outsourcing, IT 
budget, IT department age 
Wang and Hsieh 
(2006) (ICIS) 
Individual  Survey, 385 employee users of the 
same ERP system in 2 large 
manufacturing firms in Guangzhou, 
China  




confirmation of expectation, 
satisfaction 
Hsieh and Wang 
(2007) (EJIS) 
Individual Survey, 200 employee ERP users of a 
large manufacturing company in China 
ERP system Extended use Confirmation of expectation, 
perceived usefulness, perceived 
ease of use, satisfaction 
Sundaram et al. 
(2007) (JAMS) 
Individual Survey, 164 salespeople in first wave 
and 85 out of the 164 salespeople in 
second wave of a large US-based 
insurance company 















IT infusion: integration, 
formalization, complexity, 
centralization 






Individual Survey, 30 IS professionals at ABC 
Banks, Inc., one of the largest 
commercial banking organizations in 
the US 











IS usefulness, system 
integration, information quality 
Li et al. (2009) Individual Survey, 244 and 193 users at 2 large Study 1: Customer Routine use, Tri-dimensional intrinsic 
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(ICIS) telecommunication service companies 
in China for study 1 and 2, respectively 
support information 
systems (CSIS) 
Study 2: Business 
intelligence information 
systems (BIIS) 
innovative use motivation: intrinsic motivation 
toward accomplishment, 
intrinsic motivation to know, 
intrinsic motivation to 
experience stimulation, 
extrinsic motivation (perceived 
usefulness) 








Intensity of use, 
organizational 
acceptance 
Procurement process readiness, 
business knowledge, 
organizational integration, slack 
resources 
 
  37 
Tables 2.2-2.4 catalogued some of the main adoption/acceptance, continuance, and 
infusion studies in the IS literature, and were categorized chronologically to illustrate the 
research development. The following summarized the research trends in terms of roles of 
system usage variable, types of predictors used, technologies under studied, and research 
methodologies employed.  
 
At a high level conceptualization of system usage in four different IS domains (i.e., IS 
success, IS decision making, IS acceptance, and IS implementation), usage can be an 
independent variable or mediating variable in IS success, and as a dependent variable in 
IS for decision making, IS acceptance, and IS implementation (Burton-Jones and Straub 
2006). Whilst literature is dominated with IS acceptance and IS implementation upstream 
research (i.e., IS usage as a dependent variable) at the individual level of analysis, a 
handful of studies has also been done in examining the downstream phenomenon (i.e., IS 
usage as an independent variable). Most of these studies (Easley et al. 2003; Goodhue 
and Thompson 1995; Iivari 2005; Lucas and Spitler 1999; Pflughoeft et al. 2003; Teo and 
Choo 2001; Zain et al. 2005) are done at the inter-organizational level of analysis and 
have examined the performance impacts on individual, team, or organization for using 
the systems.   
 
It is apparent that the majority of predictors are cognition variables of using the 
technology, with the exception of some using affection variables or others. For example, 
Gefen and Straub (1997) examined the role of gender, Compeau et al. (1999) used 
anxiety and affect, Kim et al. (2006) studied social influence to examine usage. Whereas 
Ahuja and Thatcher (2005) considered perceptions of the work environment (autonomy 
and overload) on trying to innovate (i.e., goal), and Li et al. (2006) included commitment 
to investigate intention to continue use. In addition, it is noteworthy that even though the 
influence of cognition variables has since been examined in pre-adoption studies for 
user’s intention to use the technology, in the post-adoption stage, it is again employed in 
continuance studies under Table 2.3 (Agarwal and Prasad 1997; Bhattacherjee 2001a, b; 
Chou and Chen 2009; Hsu and Chiu 2004; Hu et al. 2009; Karahanna et al. 1999; Kim 
and Malhotra 2005; Kim and Son 2009; Malhotra and Galletta 2005; Li et al. 2005; Li et 
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al. 2006; Limayem and Hirt 2003; Limayem et al. 2007; Roca et al. 2006; Teo et al. 
2008-9; Tiwana and Bush 2005; Thong et al. 2006; Tsai and Huang 2007; Venkatesh and 
Morris 2000; Wu et al. 2007; Zhang and Li 2004) to examine the efficacy of these 
cognition variables whether they have equally significant influence on continued use of 
the technology. Interestingly, in the same manner, variables (e.g., satisfaction, 
confirmation of expectation) that are used to predict continuance are being applied to 
study infusion (see Table 2.4). This may have implications on the results of previous 
infusion research because, as discussed earlier, different stages require different degrees 
of motivation. Thus research on infusion warrants to be examined separately.  
 
Apart from the recent studies which examined enterprise systems such as ERP and SFA 
that link and integrate organizations, earlier studies have studied technologies that are 
generally simple applications/systems (e.g., E-mail, MS Word, online applications). As 
such, laboratory experiment research methodology is possible and has been used by some 
studies (Adams et al. 1992; Bhattacherjee 1998; Szajna 1996) for better controlled 
conditions. A common understanding is that this approach will have weaker results 
generalizability, thus except the mentioned three studies, majority used survey method 
instead. A handful of the studies reviewed had also conducted in-depth case studies to 
understand the implementation trajectory leading to utilization of systems (Caldeira and 
Ward 2003; He et al. 2009; Lim et al. 2005), and conceptual discussions where new 
concepts such as inhibitors of usage (Cenfetelli 2004) and individual feature extension 
(Jasperson et al. 2005) were proposed for further empirical research.   
 
In conclusion, past studies have abounded with upstream research and relatively little on 
downstream research (e.g., performance impacts). It could be due to logistical problems, 
because such research is typically done at the inter-organizational level, and getting 
access to the organizations is not easy. On top of that, getting access to sensitive 
performance data is another teething issue. Therefore, research on usage impact at an 
individual level of analysis instead could be done, and is called for so as to understand 
the actual value creation from system use. Also, there is a trend favoring cognition factors 
over others (e.g., affection factors) as better predictors in the examination of IS usage. In 
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addition, IS under studied is becoming more complex and interconnected technologies 
(e.g., ERP system). Their nature would entail enablers (e.g., high competence) for use 
that differ from simple, standalone technologies.  
 
2.2.2 Measurement of IS Usage 
Each of the post-adoption stages has its own marker activity. Thus this section is devoted 
to review the different measures of IS usage that have been used at these stages. 
Particularly, IS acceptance measures typical use (Davis 1989), IS continuance measures 
regular use (Bhattacherjee 2001b), and IS infusion measures optimal use (Schwarz and 
Chin 2007). Consequently, different empirical designs usually have different indicators to 
measure system usage. A literature search was performed for the different measurements 
of usage based on the descriptor “usage”. The search was also limited to major journals 
and conference proceedings as was conducted for the reviews on the IS 
adoption/acceptance, IS continuance, and IS infusion research. Sixty-six relevant articles 
were sampled, published during the past 19 years (from 1991 to 2009).  
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Table  2.5 Review of Existing IS Usage Measurements  
Usage 
dimension 
Measures of system usage Types of system  Source 
Voice-mail and E-mail  Adams et al. (1992) 
E-mail Gefen and Straub 
(1997) 
number of messages 
Internet-based communication tool, IBCT (O’Reilly’s WebBoard 3.5) Limayem and Hirt 
(2003) 
computer-logged number of messages  E-mail Szajna (1996) 
Electronic Data Interchange (EDI) Massetti and Zmud 
(1996) 
EDI Hart and Saunders 
(1998) 
volume, diversity, breadth, depth 
EDI Son et al. (2005) 
E-business Zhu and Kraemer 
(2005) 
per cent of business conducted using 
system 
Customer Relationship Management (CRM) system Karahanna et al. 
(2006) 
information search (i.e., by various 
parties) and electronic commerce infusion 
(i.e., activities) 
World Wide Web (WWW) Pflughoeft et al. 
(2003) 
computer-monitored amount of resources 
utilized 
Mainframe system Collopy (1996) 
number of each action taken in each 
module 
Web-based collaborative system Easley et al. (2003) 
System use activity log Collaborative system Devaraj et al. (2008) 
per cent of time use system (range from 
never to more than 50 per cent) 
Debugger Bajaj and Nidumolu 
(1998) 
IS/IT in Total Quality Management (TQM) Ang et al. (2001) extent of activities supported using system 
Supply chain management technology Lippert (2007) 
extent of use 
per cent of system features used CRM system Karahanna et al. 
(2006) 




number of transactions Library systems Rensel et al. (2006) 
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number of system log-ons Web-based collaborative system Easley et al. (2003) 
WordPerfect, Lotus 1-2-3, Harvard Graphics Adams et al. (1992) 
Microcomputer Igbaria et al. (1995) 
E-mail Szajna (1996) 
Computer Xia and King (1996) 
Debugger Bajaj and Nidumolu 
(1998) 
Online services Parthasarathy and 
Bhattacherjee (1998) 
Computer Compeau et al. (1999) 
WWW Lederer et al. (2000) 
WebCT Martins and 
Kellermanns (2001) 
IBCT (O’Reilly’s WebBoard 3.5) Limayem and Hirt 
(2003) 
Virtual store Chen et al. (2004) 
E-mail and MS word Burton-Jones and 
Hubona (2005) 
Mandatory information system  Iivari (2005) 
number of times use system (periods are: 
daily, weekly, monthly, etc.) 
Smartphone (mobile wireless technology) Kim (2008) 
Microcomputers Igbaria et al. (1996) 
Computer Xia and King (1996) 
WWW Agarwal and Prasad 
(1997) 
E-mail Kettinger and Grover 
(1997) 
Debugger Bajaj and Nidumolu 
(1998) 
WWW Cheung et al. (2000) 
WWW Lederer et al. (2000) 
Websites van der Heijden 
(2003) 
Collaboration Information Technologies (CIT) Bajwa et al. (2005) 
Multiple systems Gallivan et al. (2005) 
Overall computer systems Zain et al. (2005) 
 
frequencies/how often of use (range from 
never to frequently) 
CRM system Karahanna et al. 
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(2006) 
Knowledge management system (KMS) Lin and Huang (2008) 
 
Smartphone (mobile wireless technology) Kim (2008) 
WWW Cheung et al. (2000) 
Websites van der Heijden 
(2003) 
Computer-Aided Software Engineering (CASE) tools Dishaw and Strong 
(2003) 
intensity of use (range from very shallow 
to very intensive/ a little to a lot) 
Electronic procurement applications Yu et al. (2009) 
 
extremely light to extremely heavy use Market data system, mainframe system, office applications Lucas and Spitler 
(1999) 
WordPerfect, Lotus 1-2-3, Harvard Graphics Adams et al. (1992) 
Microcomputer Igbaria et al. (1995) 
Mainframe system Collopy (1996) 
Computer Xia and King (1996) 
Online services Parthasarathy and 
Bhattacherjee (1998) 
Computer Compeau et al. (1999) 
 
Multiple systems Venkatesh and Davis 
(2000) 
WebCT Martins and 
Kellermanns (2001) 
E-mail and MS word Burton-Jones and 
Hubona (2005) 
Mandatory information system  Iivari (2005) 
Overall computer systems  Zain et al. (2005) 
CRM system Karahanna et al. 
(2006) 
Internet Zhang et al. (2006) 
Smartphone (mobile wireless technology)  Kim (2008) 
number of hours and/or minutes use 
system (periods are: daily, weekly, etc.) 
Content management system Sykes et al. (2009) 
duration 
(actual) of use 
length of connection time Mainframe system Collopy (1996) 
Microcomputer Igbaria et al. (1995) 
WWW Cheung et al. (2000) 
variety of use number of system supported services/tasks 
Overall computer systems Zain et al. (2005) 
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 E-business Zhu and Kraemer 
(2005) 
variety of system applications use Microcomputer Igbaria et al. (1995) 
Teo and Choo (2001) Internet 
McElroy et al. (2007) 
 
categories/types of system use 
Human Resource Information System (HRIS) Hussain et al. (2007) 




degree of dependence on use 
Word processing software and computer-mediated communication 
software 
Kim et al. (2006) 
WWW Agarwal and Prasad 
(1997) 
Microsoft’s Windows 3.1 software package Karahanna et al. 
(1999) 
Data and information retrieval system Venkatesh and Morris 
(2000) 
Online brokerage Bhattacherjee (2001a) 
Online banking Bhattacherjee (2001b) 
Web-based tax filing service Hsu and Chiu (2004) 
WebCT Zhang and Li (2004) 
Personalized portal website of a university Kim and Malhotra 
(2005) 
Instant messaging Li et al. (2005) 
A new system as substitute for self-determined activities of 
communication, collaboration, and coordination previously executed 
with email, phone, paper-based systems 
Malhotra and Galletta 
(2005) 
Expertise-sharing network systems Tiwana and Bush 
(2005) 
Website Li et al. (2006) 
E-learning service Roca et al. (2006) 
continuance intention 
M-Internet service Thong et al. (2006) 
routinization Sales Force Automation (SFA) Sundaram et al. 
(2007) 
routine use Customer support information systems (CSIS), 
Business intelligence information systems (BIIS) 
Li et al. (2009) 
evaluation of 
use 
extended use Enterprise Resource Planning (ERP) system Wang and Hsieh 
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(2006) 
ERP system Hsieh and Wang 
(2007) 
Web-based student information system (SIS) Saeed and Abdinnour-
Helm (2008) 
Information technology Li et al. (2006) 
ERP system Wang and Hsieh 
(2006) 
Web-based SIS Saeed and Abdinnour-
Helm (2008) 
emergent use/ exploratory usage/ 
innovative usage/ innovative use 
CSIS, BIIS Li et al. (2009) 
Telecommunications technologies Grover et al. (2007) 




SFA Sundaram et al. 
(2007) 
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As shown in Table 2.5, a review of the literature found it dominated by narrow aspects of 
usage behavior. With some exceptions on breadth of use (e.g., computer-monitored 
amount of resources utilized) and variety of use (e.g., number of system supported 
services/tasks) which are somewhat rich or rich, most are lean measures – extent of use, 
frequency of use, duration of use, and dependence on use which simply means more use 
is better and attempt to capture the entire content of the activity in an omnibus manner 
(Burton-Jones and Straub 2006). Though convenient are unfortunately inexact, because 
such measures do not refer to the aspect of usage that may be most relevant in a specific 
context (Burton-Jones and Straub 2006). Moreover, these measures are typically used in 
voluntary settings and thus lack relevance in mandatory use contexts (DeLone and 
McLean 2003). In voluntary usage, the level of use reflects the actual amount of use, 
whereas in mandatory usage, there is a fixed base usage level. Indeed measurements will 
be skewed at least at the certain authority-mandated usage level and are unusable for 
model testing.    
 
Furthermore, the systems understudied (e.g., E-mail, MS Word) are simple and non-
interconnected technologies. Their usages are based on freedom of choice (i.e., voluntary 
use) and thus, lean measures of usage may have been appropriate for this nature of 
technologies. Nevertheless, ES which promise higher productivity, higher efficiency, and 
many more benefits are now “must-haves” for organizations. These systems according to 
DeSanctis and Poole (1994) are characterized as advanced information technologies, 
malleable, and encapsulate great interpretive flexibility. The level of use of these systems 
will therefore be dependent on the user’s advanced or ‘how-to’ (Nambisan et al. 1999; 
Rogers 2003) knowledge. As such, a shift towards using measure of wider aspects of 
usage behavior is advocated for these advanced technologies.  
 
2.2.2.1 Unidimensional Measure versus Multidimensional Measure 
Also, review shows measures are uni-dimensional. Although studies have attempted to 
combine them into multi-dimensional measure to capture the richness of use, this may 
prove difficulty in specifying the ideal or at least the sufficient level of use for a 
successful IS (Szajna 1993). Unlike constructs that are strictly uni-dimensional or multi-
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dimensional with specific known dimensions, relevant measures and dimensions of 
system usage will vary across contexts. There is therefore no one universal definition 
because usage being a complex system phenomenon is unlikely that any single taxonomy 
will be appropriate for all purposes and applications.  
 
As a result, system use has been defined variously in extant studies. To name a few, it has 
been defined as “the utilization of IT by individuals, groups, or organizations, and is the 
primary (core) variable through which IT affects white collar performance” (Straub et al. 
1995, p. 1328). Such superficial view on a narrow aspect of usage behavior is not able to 
address the underutilization issue because wider aspects of usage such as infusion which 
are pertinent in understanding utilization have been neglected in the definition. Thus 
more specific definitions have been proposed in recent studies. For example, defining 
system usage as “an individual user’s employment of one or more features of a system to 
perform a task” (Burton-Jones and Straub 2006, p. 231).  
 
A re-conceptualization of the usage construct has been proposed for a better reflection on 
how IT is actually used in organizations (Melone 1990). Researchers have responded to 
this call and have tended towards this research direction. For example, Doll and 
Torkzadeh (1998) have developed a multi-dimensional measure of system usage of how 
extensively IT is utilized in an organizational context for decision support, work 
integration, and customer service functions. Bhattacherjee (2001a, b) has developed a 
uni-dimensional measure for continued use. Jones et al. (2002) have developed a uni-
dimensional measure for overall infusion use while Wang and Hsieh (2006) and Hsieh 
and Wang (2007) have developed uni-dimensional measures – extended use and 
emergent use for specific aspects of infusion.         
 
Most studies have acknowledged that there is no single, generally accepted 
conceptualization for system usage construct and granted that many others could be 
proffered. Rather, what is more desirable is to make such conceptualizations more precise 
and explicit. This prescription has since been re-advocated by Ajzen and Fishbein (2005), 
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stipulate that all measured variables ought to be compatible for action, context, target, 
and time. Essentially to ensure that apples are predicting apples and not oranges.  
 
Along the same line, in hope to halt selection of usage measures based on convenient 
choice, which has significantly contributed to the lack disciplined diversity for 
conceptions of system usage, Burton-Jones and Straub (2006) have recently offered a two 
stage approach for defining system usage and selecting usage measures. The first stage - 
definition, recommends researchers to explicitly define system usage and its assumptions. 
The second stage - selection, recommends researchers to select usage measures by a two-
step method that involves identifying the relevant elements of usage for a research 
context (i.e., IS, user, and/or task) and identifying measures for these elements based on 
the other constructs in the nomological network.  
 
To have cohesion in conceptualizations of system usage, Burton-Jones and Straub (2006) 
have suggested increasing the discipline of defining and measuring system usage 
construct while still enabling the generation of diverse conceptualizations of the construct 
for theoretical betterment. In response to their suggestion for a cumulative theoretical 
progress, we follow the recommended two stage approach for our study and examine IS 
infusion as uni-dimensional construct, to tap an organizational user’s usage in 
maximizing the full potential of an IS.    
 
2.2.2.2 Subjective Measure versus Objective Measure 
Besides classifying measure into uni-dimensional or multi-dimensional, measure can also 
be classified into subjective or objective. There are basically two forms of system usage 
measures: subjective, self-reported and objective, computer-recorded. Under the 
academic limelight of criticism is the self-reported usage measure in regard to its role 
towards research advancement. “How accurately does self-report truly reflect actual 
usage behavior?” has been the topic of debate.   
 
Researchers like Straub et al. (1995) had asserted that studies that have relied on 
subjective measures of system usage may be artefactual. Subjective, self-reported 
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measures are not accurate enough to reflect actual usage of the system. They counter-
evidenced using computer-recorded system usage to measure actual usage and found that 
self-reported and computer-recorded measures are not strongly related to each other. 
Such findings have been supported by many later empirical studies (e.g., Szajna 1996), 
and have implored the necessity to validate self-reported usage as a construct, and should 
not regard self-reported usage as a precise measure of actual usage.  
 
By comparison, objective measures have the advantages of avoiding response bias and 
demand characteristics of the subject, can gather voluminous longitudinal data and permit 
researchers to go beyond cross-sectional research that typical of using subjective 
measures. Whereas self-reported system usage measures do not enable researchers to 
understand the time order of the variables, nor do they provide a complete picture of the 
over time changes in behavior caused by the use of systems. Notwithstanding this, as this 
study is a measure of usage that goes beyond authority dictate, self-reported measure 
would be more suitable to tap on users’ motivation towards using the systems fully 
(Howard 1994), to unlock systems’ maximal values, than what they are expected of. 
 
2.3 Previous Research on IS Infusion 
After reviewing prior research at the acceptance and routinization stages, we now 
proceed into the final stage – infusion. Research at the infusion stage is only beginning 
and is understandably sparse. Nevertheless, there are a few recent empirical studies that 
have examined system usage at this highest stage. By way of illustration, we will discuss 
the works of Jones et al. (2002), Nah et al. (2004), Ahuja and Thatcher (2005), Wang and 
Hsieh (2006), Hsieh and Wang (2007), Sundaram et al. (2007), Saeed and Abdinnour-
Helm (2008), and Li et al. (2009) in turn, to gain perspectives on the research hitherto 
done on IS infusion.        
 
2.3.1 IS Infusion Research by Jones et al. (2002) 
Jones et al. (2002) compared the driving factors for sales personnel’s adoption and use of 
a new system. Using the same set of factors derived from the IS literature, study 
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proceeded in two waves – to first examine sales personnel’s intention to use the new SFA 
system before implementation, followed by examination of their level of infusion of the 














Figure  2.5 Intention to Use versus Infusion (Jones et al. 2002) 
 
As depicted in Figure 2.5, results of this study show that users’ utility beliefs about the 
new system (perceived usefulness of new system, attitude toward new system, and 
compatibility with existing system) are strong determinants of their intention to adopt 
SFA. However, the significant effect of attitude on adoption intention found has been 
dismissed as spurious by previous research when both or either performance expectancy 
and effort expectancy were absence (Venkatesh et al. 2003). In this case, the absence of 
perceived usefulness (performance expectancy) effect on attitude. Further, in contrast 
with the findings for adoption intention, users’ individual differences (personal 
innovativeness), motivating attitude, and facilitating condition are the determinants for 
their SFA infusion. One explanation is that before SFA was used, the sales personnel 
based on their beliefs about the usefulness of SFA for their work in deciding whether to 
use the system. After SFA has been used for a period of time, usefulness of the system 
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motivation, their innovativeness, attitude towards infusion use, and a supportive work 
environment are the important factors for their infusion of SFA. Facilitating condition 
becomes important after adoption because an environment with avenues for support and 
the removal of barriers are essential for users to attain higher level of use.  
 
2.3.2 IS Infusion Research by Nah et al. (2004) 
Nah et al.’s (2004) study aimed to examine factors leading to the lack of user acceptance 
of ERP systems, where such system usage is mandatory. They selected four users’ 
cognitions of the characteristics of an ERP system in this study as the antecedents to their 
attitude towards system use and symbolic adoption. Symbolic adoption is defined in this 
study as users’ voluntary mental acceptance of system use, and it represents a motivation 

















Figure  2.6 Symbolic Adoption (Nah et al. 2004) 
 
As depicted in Figure 2.6, results show different patterns of relationship among the 
factors as compared to studies conducted in voluntary use context. Prior studies reported 
the four cognitions to have direct effects on intention to use and use behavior. Whereas 
this study found all the four cognitions are (either fully or partially) mediated by attitude, 






















Note: *: p < 0.05, **: p < 0.01, ***: p < 0.001
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mandatory context. Furthermore, results of this study suggest that users’ mental 
acceptance (symbolic adoption) is important to motivate users to use system.  
Importantly, study suggests that symbolic adoption is unlikely a compelling factor for 
adoption use but is necessary for infusion. This implies symbolic adoption as a strong 
affection is a strong motivation in driving for higher level of use.    
        
2.3.3 IS Infusion Research by Ahuja and Thatcher (2005) 
Ahuja and Thatcher (2005) inquired into a goal-based construct – trying to innovate with 
IT, based on the theory of trying, for the examination of post-adoption use. They focused 
on user’s work environment and identified autonomy, overload, and interaction of 
autonomy and overload as antecedents of trying to innovate. Overload was 
conceptualized and operationalized to comprise of two dimensions: quantitative overload 
which refers to employees’ perception that they cannot do something because of 
limitations imposed by their environment, while qualitative overload refers to employee’s 
perception of assigned work as exceeding their capability or skill level. In addition, 
gender was positioned as a moderator, where males and females are expected to exhibit 




























(M) R2 = 33%
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As depicted in Figure 2.7, results reveal work environment perceptions to account 
significantly (female: R2 = 20%, male: R2 = 33%) for the variance in trying to innovate 
with IT. Particularly, autonomy has significant positive influence on trying to innovate 
and has attenuated the negative effect of overload. As evidenced in the female subsample, 
quantitative overload has significant negative effect on trying to innovate, but has shown 
to have significant positive effect when interacted with autonomy on trying to innovate. 
In the male subsample, qualitative overload has both significant positive direct and 
interaction effect with autonomy on trying to innovate. Study suggests that individual 
user who perceived having requisite skills and ability is more confident in experimenting 
with new uses of IT. Further, user’s view of his/her work environment as providing 
opportunities rather than inhibiting with barriers is shown to be essential for innovative 
IT use.   
 
2.3.4 IS Infusion Research by Wang and Hsieh (2006) 
Wang and Hsieh’s (2006) study examined users’ extended use and emergent use of ERP 
system from a motivational perspective. They integrated IS continuance model, IS 
infusion, and symbolic adoption concepts as the study’s theoretical foundation. Their 
research approach is to transport IS continuance model, used for examining continued 
use, and extends it with the concept of symbolic adoption to predict higher level of uses – 
extended use and emergent use. The addition – symbolic adoption is also defined more 
broadly in this study than in Nah et al. (2004) as a peak motivational state with four sub-
dimensions: heightened enthusiasm which represents the eagerness with which a user 
approaches the behaviors associated with technology use. Use commitment which stands 
for the degree to which one is committed to the use of the technology independent of 
whether it is mandated or not. Mental acceptance which means the extent to which a user 
views the artifact, in principle, as a good idea. Effort worthiness which refers to the user’s 




















Figure  2.8 Extended Use and Emergent Use (Wang and Hsieh 2006) 
 
As depicted in Figure 2.8, results show that perceived usefulness, satisfaction, and 
symbolic adoption are the determinants for extended use and emergent use of IS infusion. 
However, satisfaction which is a relatively weaker motivation, as compared to symbolic 
adoption, failed to determine emergent use. This suggests that satisfaction alone is 
insufficient, and a strong motivation such as commitment and symbolic adoption is 
necessary. Furthermore, results show that symbolic adoption does not contribute 
significantly to the variances in extended use and emergent use. One possible explanation 
is that three of the dimensions of symbolic adoption - heightened enthusiasm, use 
commitment, and mental acceptance are intrinsic motivations where user derives 
satisfaction and pleasure in using the system, and the effort worthiness dimension is an 
extrinsic motivation driven by user’s expectation of favorable return for effort invested. 
As such, using motivation which predominantly focuses on individual’s interest in doing 
the activity only is not as feasible in an organizational mandatory context. Thus in 
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than symbolic adoption is needed for examining infusion in an organizational context.  
For fullest manifestation of an authentic motivation, conditions of individual feeling 
competent and being autonomous are essential (Ryan and Deci 2000). Also, in contrast 
with Jones et al. (2002), perceived usefulness was found to have significant effect on both 
extended use and emergent use. From a strong motivation perspective, symbolic adoption 
has demonstrated to explain extended use and emergent use. Particularly, extended use 
would further contribute to higher emergent use.   
 
2.3.5 IS Infusion Research by Hsieh and Wang (2007) 
In another study, Hsieh and Wang (2007) investigated extended use in seek to understand 
system underutilization. They used IS continuance model, TAM, and synthesized model 
as the theoretical foundations for this study. Comparing the efficacies of the three 














Figure  2.9 Extended Use (Hsieh and Wang 2007) 
 
Also, as depicted in Figure 2.9, contrary to their earlier study (Wang and Hsieh 2006), 
satisfaction was found to have insignificant effect on extended use. One interpretation is 
that satisfaction as a motivation is not strong enough for IS infusion. Furthermore, in 
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effect on usage behavior than perceived usefulness. This suggests that motivation by 
freedom to self-direct one’s action is more important than extrinsic motivation for 
infusion.     
 
2.3.6 IS Infusion Research by Sundaram et al. (2007) 
Sundaram et al. (2007) sought to understand the relationship between usage and 
performance, and posited different types of use lead to different degree of performance 
outcomes. Three types of use – frequency of use, routinization, and infusion of SFA were 
examined on their effects on sales personnel’s IT-enabled administrative performance 

















Figure  2.10 Frequency of Use, Routinization, and Infusion (Sundaram et al. 2007) 
 
As depicted in Figure 2.10, results indicate frequency of use has significant effect on 
routinization but not infusion. This suggests that high frequency of use is necessary for 
period of stability where IT use, in this case SFA, could be established into users’ (sales 
personnel) work systems to become their routine usage. Nevertheless, frequency of use is 
not sufficient for infusion as substantial time span is needed for users to learn about the 
functionalities of the system in order to be able to exploit them for higher level of use. 
This thus suggests the significant effect of routine use for IS infusion.  
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Further, results show routinization affects IT-enabled administrative performance but not 
IT-enabled salesperson performance, while infusion affects both IT-enabled 
administrative performance and IT-enabled salesperson performance. This suggests 
routinization is sufficient for enhancing clearly defined and structured administrative 
tasks performance, but infusion is required for enhancing performance on tasks that are of 
flexible and creative nature. The significant effects of IS infusion on IT-enabled 
administrative performance and IT-enabled salesperson performance confirm the 
argument of previous research that high IS usage is important in achieving high IT 
investment performance (Venkatesh and Davis 2000).             
 
2.3.7 IS Infusion Research by Saeed and Abdinnour-Helm (2008) 
Saeed and Abdinnour-Helm (2008) studied two post-adoption IS usage behaviors – 
extended usage and exploratory usage of student users of a web-based student 
information system. Drawing on TAM and IS success model, system integration, 
information quality, and IS usefulness were selected and proposed to have direct and 































Normed χ2= 4.81, RMSEA = 0.06, RMR = 0.04, GFI = 0.95, AGFI = 0.93, CFI = 0.95, NFI = 0.94
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As depicted in Figure 2.11, results show that IS usefulness and information quality have 
significant effects on extended usage, and IS usefulness and system integration have 
significant effects on exploratory usage. Thus, the effects of system integration and 
information quality were partially mediated by IS usefulness. This suggests that system 
integration and information quality characteristics contribute towards formation of user’s 
perceived IS usefulness and user’s perception of the resultant beneficial impact is a 
proximal determinant of his/her extended usage and exploratory usage.   
 
Further, results reveal that the variance explained for exploratory usage (R2=62%) is two 
times the variance explained for extended usage (R2=31%). This could be due to the 
study context, using student sample in an academia setting where creative learning is 
encouraged, this case, student user experimenting with new IS uses.  
 
2.3.8 IS Infusion Research by Li et al. (2009) 
Li et al. (2009) researched on routine use and innovative use using tri-dimensional 
intrinsic motivation that comprised of intrinsic motivation toward accomplishment, 
intrinsic motivation to know, and intrinsic motivation to experience stimulation and 
extrinsic motivation measured as perceived usefulness. This study defined the three 
dimensions accordingly: Intrinsic motivation toward accomplishment is defined as the 
pleasure and satisfaction that they experience when solving problems, overcoming 
difficulties, or making improvements in using the system. Intrinsic motivation to know 
signifies the pleasure and satisfaction that they experience when learning new things or 
trying to understand something new in using the system. Intrinsic motivation to 
experience stimulation refers to the pleasure and satisfaction that users experience in 
























Figure  2.12 Routine Use and Innovative Use (Li et al. 2009) 
 
As depicted in Figure 2.12, innovative use is significantly and solely determined by 
intrinsic motivation, while routine use is significantly determined by extrinsic motivation 
and moderately determined by intrinsic motivation. One explanation is that users are 
extrinsically motivated to use the system routinely in order to fulfill role requirements, 
even though s/he may not derive satisfaction or is interested in the activity. Whereas 
users have to be interested in the activity in order to perform extra-role use, and this 
would necessitate them to be intrinsically motivated; merely interested in meeting task 
needs would not be adequate to motivate them to use system innovatively. Therefore, this 
suggests that higher order motivation is required for higher level of use, i.e., infusion.  
 
2.3.9 Summary of Previous Research on IS Infusion  
From the foregoing discussion, it is seemingly evident that studies have produced 
inconclusive results due to their limitations in addressing three areas – strong motivation, 
routinization, and theoretical foundation specific for IS infusion. Table 2.6 provides a 
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Jones et al. 
(2002) 
Intrinsic motivation: personal 
innovativeness, attitude toward 
new system, extrinsic motivation: 
facilitating condition 
No   TRA, TAM 
Nah et al. 
(2004) 
Intrinsic motivation: symbolic 
adoption  





Authentic motivation: autonomy No Theory of trying 
Wang and 
Hsieh (2006) 
Extrinsic motivation: perceived 
usefulness, intrinsic motivation: 
satisfaction, intrinsic and extrinsic 
motivations: symbolic adoption 







Extrinsic motivation: perceived 
usefulness, intrinsic motivation: 
perceived ease of use  












Extrinsic motivation: technology 
beliefs – 
perceived usefulness, system 
integration, information quality 
No TAM, IS success 
model 
Li et al. 
(2009) 
Intrinsic motivation: intrinsic 
motivation toward 
accomplishment, intrinsic 
motivation to know, intrinsic 
motivation to experience 







From the motivation perspective, Sundaram et al. (2007) have not used any motivation 
factor in determining infusion. Jones et al. (2002) and Saeed and Abdinnour-Helm (2008) 
have used extrinsic motivating technology beliefs – perceived usefulness, perceived 
compatibility, facilitating condition, system integration, and information quality as 
determinants of infusion. Ahuja and Thatcher (2005) have used autonomy. Further, Hsieh 
and Wang (2006) and Wang and Hsieh (2007) have used satisfaction. Wang and Hsieh 
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(2007) have included symbolic adoption which has also been employed by Nah et al. 
(2004). Li et al. (2009) used a tri-dimensional intrinsic motivation and extrinsic 
motivation – perceived usefulness. 
 
Next, from the second limitation – routinization perspective, except for Li et al. (2009) 
and Sundaram et al. (2007), which is also the only study that did not use any motivation 
factor, all the other studies did not include routinization, that is the element of time in 
their research models.  
 
Lastly, from the theoretical foundation perspective, most studies have employed theories 
or concepts that are used for IS adoption and IS continuance. For example, Jones et al. 
(2002), Hsieh and Wang (2007), Sundaram et al. (2007) and Saeed and Abdinnour-Helm 
(2008) used TRA, TAM, and IS success model which are used in predicting adoption. 
Also, Wang and Hsieh (2006) and Hsieh and Wang (2007) used IS continuance model 
that is used in explaining IS continuance. Li et al. (2009) used intrinsic and extrinsic 
motivations traditionally employed in investigating adoption and continued use.  
 
Wang and Hsieh (2006) have applied symbolic adoption concept specific for IS infusion 
in their investigations. Nevertheless, symbolic adoption is a combination of intrinsic and 
extrinsic motivations; predominantly being an intrinsic motivation with interest only in 
the usage activity and has thus shown to have weak explanatory power of infusion in an 
organizational mandatory context (Wang and Hsieh 2006). Notwithstanding this, Ahuja 
and Thatcher (2005) introduced autonomy in their study of trying to innovate with IT 
based on the theory of trying, drawn from TRA. Their findings have shown autonomy, 
which qualifies as an authentic motivation, to be a strong predictor in determining IS 
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CHAPTER 3 THEORETICAL BACKGROUND 
This chapter begins with an overview (see Table 3.1) of theories used in explaining IS 
usage, describes and compares these influential and highly deployed theoretical models. 
Next, limitations in the extant theories are noted. Lastly, the identified theory used as the 
theoretical foundation for this study is introduced along with the proposed theoretical 
framework.    
 
3.1 Introduction to Theories Explaining IS Usage 
Table 3.1 shows theories that are used in explaining IS usage and can be broadly 
categorized into diffusion theory, behavioral intention theory, and social cognitive theory. 
Section 3.1.1, on the discussion of theories will focus on the research streams that have 
emerged from these three categories of theories. On the whole, these theories have been 
rigorously tested and have demonstrated their efficacies in explaining IS adoption and IS 
continuance. However, they may prove limited in understanding IS infusion as we will 
discuss next in Section 3.1.2. 
 
Table  3.1 Overview of Theories Used to Explain IS Usage 





Decision to adopt is based on five factors 








Normative influence has impact on an 
individual to use the technology.  
Karahanna et al. 
(1999) 
Theory of Planned 
Behavior 
Normative influence and personal perceptions 
of the ability to use (internal and external 
factors) have an impact on an individual to use 
the technology. 




Perceived usefulness and perceived ease of use 
determine an individual’s actual system use.  
Davis (1989) 
Unified Theory of 
Acceptance and 
Use of Technology 
Consolidation of the constructs of eight IS 
usage models into a unified perspective of 
workplace technology choice and use. 
Venkatesh et al. 
(2003) 
IS Continuance Continuance intention is determined primarily Bhattacherjee 





by user satisfaction with prior use of the 
system, in turn is shaped by perceived 
usefulness and confirmation of expectation 







Individual is motivated to make use of the 
technology through a continuous reciprocal 
interaction between the environment in which 
the individual operates, his/her cognitive 
perceptions (self-efficacy and outcome 
expectations), emotional responses (affect and 
anxiety), and behavior. 
Compeau and 
Higgins (1995a, 




IT is more likely to have a positive impact on 
individual performance and be used if the 





Strong et al. 
(2006) 
 
The theories for studying individuals’ IS acceptance and usage began with Rogers’ 
(2003) diffusion of innovation theory, which views innovations as being communicated 
through certain channels over time within a particular social system. Information about 
the innovation is processed by adopters to form perceptions about the characteristics of 
the innovation and serves as drivers for adoption decisions. These perception factors are: 







Figure  3.1 Theory of Reasoned Action (Fishbein and Ajzen 1975) 
 
The theory of reasoned action (Fishbein and Ajzen 1975; see Figure 3.1) suggests that an 
individual’s intention (i.e., perceived likelihood of performing the behavior) to adopt a 
technology is determined by two factors – his/her personal interests and social influence. 
Attitudinal beliefs
and evaluations
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The personal factor is termed attitude toward behavior, is the individual’s positive or 
negative feeling about performing the behavior. The social influence is termed the 
subjective norm, is the individual’s perception whether people important to him/her think 
the behavior should be performed.   








Figure  3.2 Theory of Planned Behavior (Ajzen 1991) 
 
The theory of planned behavior (Ajzen 1991; see Figure 3.2) extended the theory of 
reasoned action (refer to Figure 3.1) by adding a construct called perceived behavioral 
control, to account for internal and external factors outside one’s control (i.e., non-











Figure  3.3 Technology Acceptance Model (original, on top and simplified, below) 
(Davis 1989) 
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The technology acceptance model proposed by Davis (1989; see Figure 3.3) was adapted 
from the theory of reasoned action, specifically for modeling user acceptance of IS. 
Perceived usefulness and perceived ease of use are two instrumental constructs in the 
model. Throughout the years since it was first introduced in the literature, it has 
undergone vigorously testing and have been simplified to a more parsimonious model 
with the removal of mediators – attitude and intention constructs, and to have direct 
effects of perceived usefulness (PU) and perceived ease of use (PEOU) on actual system 










Figure  3.4 Unified Theory of Acceptance and Use of Technology (Venkatesh et al. 
2003) 
 
The unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al. 
2003; see Figure 3.4) was developed through review and consolidation of eight models, 
and is an aggregation of key constructs that have been used in examining IS usage 
behavior. These models are TRA, TAM, motivational model (Davis et al. 1992), TPB, 
combined TAM and TPB, model of PC utilization (Thompson et al. 1991), DOI, and 
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The IS continuance model, also known as the expectation-confirmation model (ECM) 
(Bhattacherjee 2001b; see Figure 3.5), was adapted from a consumer behavior theory – 
the expectation-confirmation theory. This theory aims to understand one’s intention to 
continue using (continuance) influence by the cognitive beliefs (perceived usefulness and 








Figure  3.6 Social Cognitive Theory (Bandura 1986) 
 
Bandura’s (1986) social cognitive theory posits self-efficacy and outcome expectations to 
influence an individual’s affective and behavioral reactions to the IS as shown in Figure 
3.6. Self-efficacy being the core construct in this theory signifies that adoption and usage 
of an IS is not only about convincing people about the potential benefits to be derived 
(outcome expectations), but also about the requisite skills and confidence that one needs 





Figure  3.7 Task-Technology Fit (Goodhue 1995) 
 
The fit approach adopted in task-technology fit theory by Goodhue (1995) as shown in 
Figure 3.7 is fit as moderation (interaction) which is one of the six perspectives on fit 













  66 
utilization and performance as well as indirect effect through interaction with task 
characteristics. In essence, TTF relates the fitness of an IT in supporting task.  
 
3.1.1 Discussion on Theories of IS Usage 
Four streams of system usage research can be identified in the literature. The first stream 
investigates from the diffusion of innovations perspective which focuses on the 
organizational implementation of innovations, and seeks to explain how communication 
channels and opinion leaders shape adoption. The second stream utilizes intention-based 
models, and focuses on an individual adoption and acceptance of innovations to explain 
usage in terms of intention which has shown to be a good predictor of actual future use.  
 
In addition to the aforementioned two established research streams, succeeding years see 
the emergence of the third and fourth promising streams. The third stream draws on 
social cognitive theory with emphasis on reciprocal determinism where person, behavior, 
and environment interact to determine behavior. A variant from this stream evolves from 
the concept of fit from the strategy literature, specifically taking the moderation 
perspective to explain utilization and individual performance from the interaction 
between task and technology. Fourth stream has its roots in the consumer behavior 
literature, using expectation-confirmation theory to understand confirmation and user 
satisfaction on IS continued use. Table 3.2 outlines the various theories used to explain IS 
usage according to each of the four identified research streams.   
 
Table  3.2 Overview of IS Usage Research Streams 
Research Stream Theory 
Diffusion of innovations perspective Diffusion of Innovation 
Psychological/intention-based perspective Theory of Reasoned Action 
 Theory of Planned Behavior 
 Technology Acceptance Model 
 Unified Theory of Acceptance and Use of 
Technology 
Social cognitive perspective  Social Cognitive Theory 
 Task-Technology Fit 
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Consumer behavior perspective IS Continuance Model 
 
In the first research stream, its theoretical underpinning is drawn from the adoption and 
diffusion of innovations literature where the individual’s perceptions about using the 
innovation are posited to influence adoption and usage behavior (Rogers 2003). The DOI 
theory proposes five perceived characteristics of innovating (PCI) including relative 
advantage, compatibility, complexity, trialability, and observability of an innovation 
affect adoption behavior, and have explained from 49 per cent to 87 per cent of the 
variance in innovation adoption rate (Rogers 2003).  
 
Relative advantage is the degree to which an innovation is perceived as being better than 
the idea it supersedes. Compatibility is the degree to which an innovation is perceived as 
consistent with the existing values, past experiences, and needs of potential adopters. 
Complexity is the degree to which an innovation is perceived as relatively difficult to 
understand and use. Trialability is the degree to which an innovation may be 
experimented with on a limited basis. Finally, observability is the degree to which the 
results of an innovation are visible to others. This theory was later expanded with the 
addition of perceived voluntariness, the degree to which innovation use is perceived as 
being voluntary, addition of image, the degree to which innovation use enhanced one’s 
status within the organization, and observability was split into visibility and result 
demonstrability (Moore and Benbasat 1991). Visibility is the degree to which an 
innovation is visible, and result demonstrability is the degree to which the results of using 
an innovation are tangible.  
 
Furthermore, DOI research explicitly distinguishes between various types of usage 
including initial usage and subsequence continued usage of the innovation. After 
adoption decision is made, user’s usage of the innovation may vary from one-time usage, 
continued/discontinued usage, shallow usage, or deep usage. This view is consistent with 
the stage model of IT implementation as proposed and empirically validated by Cooper 
and Zmud (1990). The temporal dimension of system usage is posited to give rise to 
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different behavioral intentions, attitudes, and beliefs towards the system being formed. 
These are in turn used to predict the probability of usage.  
 
The second research stream draws from the social psychology literature. This work 
focuses on identifying the determinants of usage intentions and behaviors such as 
attitudes, normative influences, and control influences. Of these social psychological 
models (i.e., TRA, TPB, TAM, UTAUT), TAM appears to be the most widely accepted 
among IS researchers because of its elegant parsimony and the wealth of empirical 
support (Agarwal and Prasad 1999), and has consistently high explanatory power 
(explaining typically about 40 per cent of the variance) in usage intention and behavior 
(Venkatesh and Davis 2000). TAM focuses on system characteristics and posits that user 
acceptance intention and usage behavior is determined by two key beliefs – PU and 
PEOU, where PU is found to be a stronger determinant than PEOU in predicting usage 
intention and behavior. It has also been simplified from its current specification (intention 
has been removed for same explanatory power but more parsimonious) with the removal 
of the attitude construct (Venkatesh et al. 2003).  
 
TAM has its theoretical base derived from TRA which suggests that usage intention is 
determined by attitude and subjective norm. TRA’s later iteration TPB extended it by 
adding perceived behavioral control construct to account for factors outside an 
individual’s control that may affect one’s intention and behavior. Perceived behavioral 
control encompasses perceptions of resource and technology facilitating conditions as 
well as perceptions of ability or self-efficacy. Both subjective norms and perceived 
behavioral control are factors that focus on the person. The latest member of these 
intention-based models is UTAUT proposed by Venkatesh et al. (2003). It is an 
integrative theoretical model (consolidation of eight competing models as mentioned) for 
explaining user intention to use and subsequent usage behavior.  
 
Likewise in the third stream, SCT gives prominence to the construct self-efficacy, 
demonstrating the importance of the requisite skill and confidence that one needs to have 
as important antecedent to usage, in addition to convincing users of the benefits (i.e., 
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outcome expectations) that are able to derive from the technology. From an orthogonal 
perspective, TTF provides explicit inclusion of a task focus. TTF posits that IT will be 
used if, and only if, the functions available to the user support (fit) the activities of the 
user (Dishaw and Strong 1999; Goodhue 1995). Rational users will use technologies that 
enable them to complete their tasks with the greatest net benefit. IT that does not offer 
sufficient advantages will not be used.     
 
Past years have seen researchers moving toward the post-adoption paradigm on the IS 
continued usage behavior. An emerging popular model in this final stream is that of 
Bhattacherjee’s (2001b) IS Continuance Model, which explains a user’s intention to 
continue using an IS. User’s continuance decision follows an initial acceptance decision, 
is influenced by the initial use of IS experience and can potentially lead to reversal or 
continuance of this initial decision (Bhattacherjee 2001b). Rational user will likely 
continue the initial decision choice if usage of the IS results in satisfaction and perceived 
usefulness over alternatives.  
 
A close-up examination of the four research streams reveals two common underlying 
themes: First, the inclusion of the perceived characteristics of an innovation as key 
independent variables (Agarwal and Prasad 1997) and second, a motivation perspective. 
In each of the theories noted above, usage intention and behavior were viewed as the 
result of a set of beliefs about the technology. The beliefs are represented by the 
perceived characteristics of innovations in DOI, by two critical characteristics of the 
technology – PU (similar to relative advantage) and PEOU (similar to complexity) in 
TAM, by behavioral beliefs and outcome evaluations in TRA and TPB, by outcome 
expectations in SCT which refer to as the net benefits (realized or expected) accruing 
from the use of system (Seddon 1997). By task and technology characteristics in TTF, 
and by PU and confirmation in IS Continuance Model.  
 
In contrast with DOI theory, TRA, TPB, and TAM explicitly include a behavioral belief 
construct – attitude, task-technology fit (user evaluation and is an attitude) in TTF, and 
satisfaction (an attitude) in ECM. These models suggest that attitude is a cognitive and/or 
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affective response that mediates between beliefs and use intentions/use, and is regarded 
as an outcome of individuals’ beliefs about the characteristics of the system. Although all 
streams focus on usage outcome, DOI recognizes the presence of different temporal 
dimensions of usage behavior – initial usage at the adoption stage and continued 
sustained usage at the post-adoption stage (Rogers 2003).  
 
Based on perceptions of the innovation, a decision is made to reject or adopt the 
innovation at the decision stage. Often, putting the innovation to use is not the end of the 
implementation stage. User seeks reinforcement for the adoption decision made, and may 
decide to discontinue usage if s/he receives conflicting messages about the innovation. 
This state has been termed by Karahanna (1999) as “innovation dissonance” in which 
symbolic adoption is at odds with actual behavior. Thus under voluntary context, user has 
free will to discontinue usage whereas in mandatory context, user’s rejection of the 
innovation may manifest in using the innovation merely superficially. In particular, DOI 
concurs that initial use of the innovation may not always be sufficient to fully derive the 
benefits desired from the system, since usage may be terminated after initial adoption, 
discontinued or as shallow usage.  
 
Lastly, a basic logic underlying the theories is a motivational-oriented perspective on 
usage behaviors. Broadly, motivations can be classified into extrinsic motivation and 
intrinsic motivation (Davis et al. 1992). Extrinsic motivation refers to the instrumentality 
in achieving valued outcomes from system use, such as improved job performance, or 
rewards (Deci and Ryan 1987). While extrinsic motivation influences behavior due to 
utility, intrinsic motivation refers to the pleasure and satisfaction in using the system per 
se (Vallerand 1997). Thus using this dichotomic classification, examples of extrinsic 
motivation are perceived usefulness, job fit, and performance expectancy, whereas 
examples of intrinsic motivation are perceived ease of use, perceived enjoyment, and 
satisfaction.  
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3.1.2 Limitations in Extant Theories for IS Infusion  
From the motivation perspective, there sees a lack of an authentic motivation in extant 
theories in predicting and explaining usage behavior that is able to maximize the full 
potential of an IS. Also, review of the existing theories reveals a need to factor in time 
component into future theories or models to account for the temporal dynamics of system 
usage. Particularly for IS infusion where highest level of utilization takes place, 
time/experience is necessary for learning, and to leverage on knowledge accumulated 
from prior stages (Saga and Apple 1992; Sundaram et al. 2007).     
 
In the paragraphs that follow, we will discuss the predictive irrelevance of extant theories 
for usage in mandatory context, how they have been modified to address this issue. We 
next highlight limitations in existing theories for IS infusion and propose a solution 
which is also the essence of this thesis. Table 3.3 provides a summary of limitations in 
existing theories for IS usage.       
 
Table  3.3 Summary of Limitations in Extant Theories 
Theory Description Limitations 
Diffusion of Innovation Adoption decision based on 
five perceived 
characteristics of innovation 
 Weak motivation  
  
 
Theory of Reasoned Action Intention to use is the sole 
determinant of actual usage 
behavior 
 Weak motivation 
 No time component 
 Intention to use not 
suitable in mandatory 
context 
Theory of Planned Behavior Intention to use and 
perceived behavioral 
control are the determinants 
of actual usage behavior 
 Weak motivation 
 No time component 
 Intention to use not 
suitable in mandatory 
context  
Original TAM has intention 
to use as the sole 
determinant of actual usage 
behavior 
 Weak motivation 
 No time component 
 Intention to use not 




Simplified TAM has two 
instrumental factors – PU 
 Weak motivation 
 No time component 
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 and PEOU as the 
determinant of actual usage 
behavior 
 
Unified Theory of 
Acceptance and Use of 
Technology 
Intention to use and 
facilitating conditions as 
determinants of actual 
usage behavior 
model and also includes 
voluntariness of use as one 
of the moderators 
 Weak motivation 
 No time component 
 
IS Continuance Model Satisfaction and perceived 
usefulness are the 
determinants of continuance 
intention 
 Moderate motivation 
 Moderate time 
component 
 Similarly, intention to 
continue use not 
suitable in mandatory 
context  
Social Cognitive Theory Cognitive and affective 
factors as determinants of 
usage 
 Weak motivation 
 No time component 
 
Task-Technology Fit Interaction of task 
characteristics and 
technology characteristics 
to determine utilization 
 Weak motivation 
 No time component 
 In mandatory context, 
low fit would still 
engender a base level 
usage 
 
On the whole, it is not surprising to find extant body of research flooded with replications 
and extensions of the famous TAM and TPB. Large proportion of past research has 
focused on usage intention, being the primary, direct determinant of behavior as the 
dependent variable. This is because most previous studies (e.g., Ahuja and Thatcher 
2005; Kim et al. 2006; Thong et al. 2006) have been designed in the context of voluntary 
use. However, mandatory use is becoming an important research issue as it becomes 
increasingly prevalent in organizations (Rawstorne et al. 2000). As such IS researchers 
(e.g., Karahanna et al. 1999) have mentioned the need to include perceived behavioral 
control in models that aim to identify the determinants of mandated usage. But the major 
difference between Ajzen’s (2002) volitional control and the volitional control associated 
with mandatory behavior is that the former refers to the absence of volitional control 
hinders a person’s will to perform the behavior, whereas mandatory use of technology 
hinders a person’s will not to perform the behavior. Besides TPB, many of the prior 
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research models developed at the individual level of analysis have also been criticized for 
their limitations for explaining and predicting mandated IS usage (Gallivan 2001).  
 
Subsequently, behavioral intention has been found to be inappropriate to use as a gauge 
of usage behavior since its measurement will be highly skewed and unusable in model 
testing in mandatory contexts. As a result, recent studies have attempted to account for 
this specific context using different constructs. For example, Moore and Benbasat (1991) 
and Wu and Lederer (2009) introduced voluntariness to measure the degree of volition in 
performing behavior. Brown et al. (2002) proposed the construct mandatoriness having 
two dimensions – system necessity to complete one’s job and interdependence of system 
use. Nah et al. (2004) and Wang and Hsieh (2006) supplanted intention with symbolic 
adoption which represents a key motivation for extra-role (i.e., volitional) behaviors. 
Ahuja and Thatcher (2005) brought in trying to innovate, which is a goal-based construct 
instead of examining intention. Furthermore, the recently published Unified Theory of 
Acceptance and Use of Technology (UTAUT) (Venkatesh et al. 2003) claims to 
overcome the inapplicability in mandatory contexts limitation. It combined eight prior 
competing models of individual acceptance of IT with different sets of determinants to 
explain the acceptance of IT by individuals, and has accounted for 70 per cent of the 
variance in usage intention.  
  
After all, even though in mandated use contexts, Hartwick and Barki (1994) suggest that 
usage behavior is still a variable since individuals can vary their levels of use. As such, 
role of individual’s psychological state – attitudinal motivation has thus become 
important. Brown et al. (2002) have specifically noted that excluding the attitude 
construct would not provide an accurate representation of users’ acceptance of IT in the 
mandated adoption contexts. It has also been posited by leading IS researchers that 
attitudinal motivation is a potential construct to predict emergent IT use (Venkatesh et al. 
2003). Recent studies have also seen a shift towards the attitudinal paradigm. Nah et al. 
(2004) used attitude to predict symbolic adoption (mental acceptance of system use), 
Bhattacherjee (2001a, b) has satisfaction, an attitudinal affect, as determinant of 
continuance intention. Essentially, attitude is a result of an individual’s experience with 
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the system (Schwarz and Chin 2007). Before system is installed, individual’s attitude was 
formed by indirect experience e.g., word-of-mouth in affecting his/her initial use. Upon 
using the system for some time, individual’s attitude is further shaped by his/her direct, 
hands-on experience for continued use. Such attitudes formed during adoption and 
continuance are extrinsic or intrinsic motivations whereby user is either interested in the 
usage outcome or in using the system, respectively. Notwithstanding this, as user gains 
mastery experience in using the system over time, individual user would seek to leverage 
on his/her learning for self-interest. Following this line of reasoning, an authentic 
motivation is needed for infusion.  Authentic motivation is the highest form of motivation 
in which individual user enjoys the pursuit of self-interest towards the attainment of 
performance (Bandura and Schunk 1981; Ryan and Deci 2000). Self-motivated user 
continuously evaluates his/her performance and reinforces interest each time performance 
matches his/her own standards. As such, authentic motivation is persistent, resistance to 
counterinfluence, and has long staying power.    
 
Therefore, the attitudinal motivation approach is an essential theoretical stance in this 
study. Specifically, we adopt the experience-based empowerment concept as an authentic 
motivation in evoking a high motivational state in individual towards using the system to 
its full potential.  
    
3.2 Empowerment Theory 
As we have understood from earlier discussion, current theories orient towards a 
motivational premise. The recognition of the centrality of motivation has motivated this 
study to select the concept of empowerment as the theoretical foundation to further our 
understanding on IS infusion. Empowerment enables employees to contribute more 
effectively to their work effectiveness. Specifically, empowerment has its underlying 
assumptions rooted in Theory Y (McGregor 1960), that individual when given a chance 
will work hard. Next, we will understand the growing importance for empowerment in 
organizations, and the two ways it has been put into practice.     
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Recent years see a widespread interest among organizations for employees who can take 
initiative, embrace risk, stimulate innovation, and cope with high uncertainty. 
Consequently, empowerment has become a major buzzword because of its magical 
properties in securing the link between human capital and business success. Also, 
noteworthy is the progression from employee participation and employee involvement to 
employee empowerment to engage more of the human resources in organizations. It has 
been explicitly articulated that to survive, organizations today need to be able to mobilize 
every ounce of intelligence (Price Waterhouse Change Implementation Team 1995). 
Therefore in years to come, successful organizations will be the ones that are able to 
maximize the potential of individual employees. Broadly, two approaches can be 
distinguished where the empowerment concept has been applied in the organization 
settings – relational and motivational which are akin to behavioral and attitudinal 
approaches respectively (Meyer and Allen 1991).    
 
3.2.1 Relational Construct versus Motivational Construct 
Empowerment is about increasing the ability of individuals to gain mastery over issues of 
pertinence to them (Rappaport 1987), and has been studied as both a relational construct 
and a motivational construct (Conger and Kanungo 1988). 
 
The relational orientation of empowerment focuses on the actor’s power and on the 
conditions that promote such dependence. Power is therefore interpreted as the 
possession of formal authority or control over organizational resources. The emphasis is 
on the notion of transferring power/sharing authority. To empower would imply the 
granting of power – delegation of authority (Burke 1986). This behavioral perspective 
has been used to study leadership and management practice in the management literature.  
 
On the other hand, the motivational orientation of empowerment takes an individual 
perspective and focuses on the psychological experience of empowerment. Thus it is 
distinct from the situational attributes (e.g., management practices) by looking at job 
incumbent cognitions about those attributes (e.g., psychological empowerment) (Thomas 
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and Velthouse 1990). This attitudinal perspective has been used to study employees’ 
work effectiveness – job performance, productivity, proactivity, and innovative behaviors 
in the psychology literature.  
 
Comparing the two orientations, psychological empowerment (motivational) differs from 
power (relational) whereby power suggests authority, whereas psychological 
empowerment is a feeling of control, a critical awareness of one’s environment, and an 
active engagement in it. The emphasis of the motivational perspective is on the self-
perceptions of individual who believes that s/he is empowered with the initiative to 
engage in behaviors to influence desired outcomes. Furthermore, individual can be 
psychologically empowered without having the ultimate authority or power to realize 
his/her objectives.  
 
This study agrees with Conger and Kanungo (1988) that management practices of 
empowerment are only one set of conditions and do not adequately address the nature of 
empowerment as experienced by employees. Therefore, psychological empowerment is 
the fundamental approach necessary for a full understanding of empowerment 
(Zimmerman 1995). This thesis adopts empowerment as a motivational construct, by 
taking accounts how empowerment is constructed in the mind of the individual. 
 
3.2.2 Psychological Empowerment Theory 
Psychological empowerment is an experience-based theory, in which experience is the 
assumption that the theory is rested on. Psychological empowerment takes on an 
individual’s attitudinal stance and focuses on one’s experience. It is a feeling of in 
control, negotiated through critical assessment of one’s immediate environment (Thomas 
and Velthouse 1990). Individual who feels empowered is authentically motivated and 
will engage in desired activities volitionally (Gagne and Deci 2005). 
  
One of the pioneering works on psychological empowerment, Conger and Kanungo 
(1988) referred to empowerment as the motivational concept of self-efficacy. They 
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defined psychological empowerment as a process of enhancing feelings of self-efficacy 
among organizational members through the identification of conditions that foster 
powerlessness and through their removal by formal organizational practices and informal 
techniques of providing efficacy information. Building on Conger and Kanungo, Thomas 
and Velthouse (1990) defined psychological empowerment more broadly as increased 
intrinsic task motivation manifested in a set of four cognitions reflecting an individual’s 
orientation to his/her work role: meaning, competence, self determination, and impact. 
 
Meaning is the value of a work goal or purpose, judged in relation to an individual’s own 
ideals or standards (Thomas and Velthouse 1990). Meaning involves a fit between the 
requirements of a work role and beliefs, values, and behaviors (Brief and Nord 1990; 
Hackman and Oldham 1980). Competence, or self-efficacy, is an individual’s belief in 
his/her capability to perform activities with skill (Gist 1987). Competence is analogous to 
agency beliefs, personal mastery, or effort-performance expectancy (Bandura 1989). Self-
determination is an individual’s sense of having choice in initiating and regulating actions 
(Deci et al. 1989). Self-determination reflects autonomy in the initiation and continuation 
of work behaviors and processes; examples are making decisions about work methods, 
pace, and effort (Bell and Staw 1989; Spector 1986). Impact is the degree to which an 
individual can influence strategic, administrative, or operating outcomes at work 
(Ashforth 1989). Impact is influenced by the work context. As shown in Table 3.4, prior 
research has measured psychological empowerment either as a four-factor model 
distinguishing the four dimensions separately or as a one-factor model.   
 
Table  3.4 Previous Research on Psychological Empowerment 
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Importantly, psychological empowerment is not an enduring personality trait that is 
generalizable across situations (Spreitzer 1995). Rather, it is situation specific which 
differ across people, context, and time. Indeed, psychological empowerment is an 
integration of a triadic relationship between individual’s perception of control, a 
proactive behavior and a critical understanding of one’s immediate environment 
(Zimmerman 1995). Specifically, three assumptions underlie the concept (Zimmerman 
1995): First, psychological empowerment takes different forms for different people. For 
example, a knowledgeable user may feel more empowered than a novice in using a target 
system. Second, psychological empowerment takes on different forms in different 
contexts. For example, individual in a managerial role may prefer empowerment than 
individual in a clerical role. Third, psychological empowerment is a dynamic variable 
that may fluctuate over time. For example, individual becoming more empowered in 
performing an activity with increasing experience. Following is a discussion on previous 
research done on psychological empowerment, and how the results differ across the three 
dimensions: people, context, and time. 
 
3.2.2.1 Psychological Empowerment Research by Conger and Kanungo (1988) 
Conger and Kanungo (1988) integrated the diverse views on empowerment in both 
management and psychological literature, and identified four groups of work context 
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factors – organizational factors, supervisory style, reward systems, and job design that 
lead to employee’s feelings of powerlessness (refer to Table 3.5). Based on Bandura’s 
self-efficacy concept (1986), Conger and Kanungo referred to psychological 
empowerment as the motivational concept of self-efficacy.  They defined psychological 
empowerment as a process of enhancing feelings of self-efficacy among organizational 
members through the identification of conditions that foster powerlessness and through 
their removal by formal organizational practices and informal techniques of providing 


















Table  3.5 Antecedent Conditions of Powerlessness (Conger and Kanungo 1988) 
  
The core thesis of this conceptual paper is an elaboration on contextual factors, as shown 
in Table 3.5, that can undermine empowerment through lowering one’s self-efficacy. 
Essentially, this study suggests that employees’ immediate job context should be 
liberating and supportive in heightening their sense of self-efficacy so as to encourage 
them to be initiative and persistence in performing extra-role (e.g., innovative) behaviors.  
Context factors
• Lack of role clarity
• Lack of training and technical support
• Unrealistic goals
• Lack of appropriate authority/discretion
• Low task variety
• Limited participation in programs, meetings, decisions
• Lack of appropriate/necessary resources
• Lack of network-forming opportunities
• Highly established work routines
• High rule structure
• Low advancement opportunities
• Lack of meaningful goals/tasks
• Limited contact with senior management
Job Design
• Noncontingency (arbitrary reward allocations)
• Low incentive value of rewards
• Lack of competence-based rewards
• Lack of innovation-based rewards
Reward Systems
• Authorization (high control)
• Negativism (emphasis on failures)
• Lack of reason for actions/consequences
Supervisory Style
• Significant organizational changes/transitions
• Competitive pressures
• Impersonal bureaucratic climate
• Poor communications/network-forming systems
• Highly centralized organizational resources
Organizational 
Factors
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3.2.2.2 Psychological Empowerment Research by Thomas and Velthouse (1990) 
Building on Conger and Kanungo (1988), Thomas and Velthouse defined psychological 
empowerment as increased intrinsic task motivation manifested in a set of four cognitions 
reflecting an individual’s orientation to his/her work role: meaningfulness, competence, 
choice, and sense of impact. Adopting an interpretative perspective, Conger and Kanungo 
attempted to understand what empowerment means in practice to individuals and have 
also identified job design and reward systems as the objective environmental variables, 
characteristics of a workplace that could influence an individual’s task assessments and 
evoke the four cognitions of empowerment. Thomas and Velthouse further listed 
behaviors that are associated with empowerment: flexibility, creativity, initiative, 














Figure  3.8 Cognitive Elements of Empowerment (Thomas and Velthouse 1990) 
 
As depicted in Figure 3.8, using prior research findings, this study explained that job 
design could influence an individual’s psychological empowerment through perceptions 
of impact, meaningfulness, and choice. Also, reward systems could influence an 
individual’s psychological empowerment through perceptions of competence and choice. 
This study has thus highlighted the importance of job characteristics in fostering 
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3.2.2.3 Psychological Empowerment Research by Spreitzer (1996) 
Spreitzer (1996) examined work unit characteristics on psychological empowerment of 
middle managers. Specifically, study interest is on work unit rather than the organization 
because work unit is the proximal work environment that has significant influence on 
individual’s work role, and work climate tends to also differ from department to 
















Figure  3.9 Social Structural Characteristics (Spreitzer 1996) 
 
As depicted in Figure 3.9, role ambiguity, sociopolitical support, access to information, 
and participative unit climate are significantly related to managers’ feelings of 
empowerment. Results indicate that individuals want to have clear job responsibilities to 
experience personal control and empowerment in work. Furthermore, having a legitimate 
organizational support helps to develop trust that enhances empowerment. Also, 
knowledge about job-related information creates a sense of ownership in the incumbent 
organization, in which individuals will want to understand how their work roles and 



















*: p < 0.05
**: p < 0.01
***: p < 0.001
Dotted lines
are not significant
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unit climate for human capital conveys to individuals that they are important assets, in 
turn fosters empowerment.      
 
3.2.2.4 Psychological Empowerment Research by Gagne et al. (1997) 
Gagne et al. (1997) identified four job characteristics as antecedents of the cognitions of 
empowerment for intrinsic motivation. Specifically, the identified job characteristics are 
different from Hackman and Oldham’s (1976) in two respects: first Gagne et al. used 
only task significance and excluded task identity and skill variety in the experience of 
meaningfulness. Second, Gagne et al. included feedback from agents, in addition to 
feedback from job as another source of feedback for the experience of knowledge of 





















Figure  3.10 Job Characteristics (Gagne et al. 1997) 
 
As depicted in Figure 3.10, results show that job characteristics are important in 
explaining individual’s feelings of empowerment on job as demonstrated by the amount 



























R2 = 68% *: p < 0.05, **: p < 0.01, ***: p < 0.001
  84 
(R2 = 22%), impact (R2 = 19%), autonomy (R2 = 55%), competence (R2 = 4%). Together, 
these empowerment dimensions explained a high variance (R2 = 68%) of intrinsic 
motivation as result of empowerment. One interesting findings contrary to expectation is 
the negative relationship between autonomy support and competence. Gagne et al. 
explained that this could be due to the nature of sample which comprised of technician 
and telemarketers in which clearly defined and structured job duties are preferred. This 
suggests that different job characteristics have different effects on the dimensions of 
empowerment and is important to study empowerment as a multidimensional construct.     
 
3.2.2.5 Psychological Empowerment Research by Kirkman and Rosen (1999) 
With the prevalence of work teams in organizations, Kirkman and Rosen (1999) studied 
psychological empowerment at the team level and paralleled it with the individual level 
empowerment dimensions. Similarly, they defined team empowerment with four 
dimensions: potency, meaningfulness, autonomy, and impact. In this study, Kirkman and 
Rosen examined the organizational and job antecedents, performance and attitudinal 















Figure  3.11 Organizational and Job Characteristics of Team Empowerment 
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This study identified external team leader behavior who assumes supervisory role but not 
a member of the team in giving team members ample autonomy and personal controls in 
their work. Next factor is production/service responsibilities in creating sense of 
ownership in team members for completion of work outputs. Also, team-based human 
resources policies communicate to team members about the results of their efforts and 
impact of their work on organization. The last factor is social structure which helps in 
legitimizing the importance of team members’ work roles for organization success. This 
way, team members feel empowered and will strive to excel in their work performance. 
These four factors of the work teams’ environment have shown to affect team 
empowerment significantly in leading to work team effectiveness in terms of 
performance outcomes (productivity, proactivity, and customer service) and attitudinal 
outcomes (job satisfaction, organizational commitment, and team commitment). On the 
whole, this study suggests that immediate job characteristics of work teams, similar to 
individuals, are essential to promote feelings of empowerment.    
    
3.2.2.6 Psychological Empowerment Research by Kraimer et al. (1999) 
Kraimer et al. (1999) used the original Hackman and Oldham’s (1976) five core job 
characteristics. They combined task identity, skill variety, and task significance as job 
meaningfulness, together with job autonomy and task feedback as antecedents to the four 


































Figure  3.12 Job Characteristics (Kraimer et al. 1999) 
 
As depicted in Figure 3.12, results are shown one year after job redesign had been 
implemented. Similar with Gagne et al. (1997), job characteristics accounted for 
significant amount of variances in each dimension of empowerment: meaning (R2 = 
23%), competence (R2 = 10%), self-determination (R2 = 75%), impact (R2 = 69%). 
Together, these empowerment dimensions explained 32% of variance in career intentions 
and 38% of variance in organizational commitment. Thus, both Gagne et al. (1997) and 
Kraimer et al. (1999) concluded the importance of job characteristics in fostering feelings 
of empowerment on the job, and had demonstrated that jobs of different natures have 
differential influences on each of the empowerment dimensions in effecting desirable 
































Note: Parameter estimates from the completely standardized solution are reported. 
Goodness-of-Fit Index = 0.96; Adjusted Goodness-of-Fit Index = 0.88; Comparative Fit Index = 0.97.
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3.2.2.7 Psychological Empowerment Research by Liden et al. (2000) 
Liden et al. (2000) identified job characteristics and social exchange relationships as 
antecedents of psychological empowerment in determining work satisfaction, 















Figure  3.13 Job Characteristics and Interpersonal Relationships (Liden et al. 2000) 
 
Also, this study used one-factor models for job characteristics and psychological 
empowerment constructs. Results show team-member exchange to be insignificant on 
psychological empowerment in the presence of leader-member exchange and job 
characteristics. Moreover, job characteristics dominate in accounting for the 
empowerment dimensions. This indicates the high explanation power of job 
characteristics for individuals’ experience of empowerment in workplaces.    
 
3.2.3 User Empowerment 
Thus far, we understand that psychological empowerment is a peak motivational state an 
individual experienced which leads to his/her proactive behaviors. Likewise, in an 
organization setting, employee who feels empowered is motivated to exhibit 
organizational citizenship behavior (refer to Figure 3.14). Specifically, motivated 
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(Organ 1988; Van Dyne et al. 1995). S/he would perform job role innovatively and 
prolifically; proactively producing ideas to help improve work processes for better work 












Figure  3.14 Autonomous Work Motivation (Gagne and Deci 2005) 
 
As alluded to earlier, such autonomous work motivation is an authentic motivation 
because employee finds it interesting and engages in the line of activity volitionally 
(Gagne and Deci 2005). S/he would experience a high motivational state at that juncture, 
a strong motivation in driving him/her towards performing the target activity. 
Correspondingly, individual psychological empowerment would prompt him/her to 
experience the high state of motivation toward discretionary behaviors.      
 
Considering that psychological empowerment motivates employee in performing an array 
of organizational citizenship behaviors across multiple domains within his/her job role. 
Presumably, there would be specific psychological empowerment influencing specific 
organizational citizenship behavior in specific domain. By this reasoning, there would 
exist a specific psychological empowerment for IS infusion. This research thus proposes 
a new concept termed the “user empowerment” by adapting psychological empowerment, 
and defines user empowerment as an authentic motivational state reflective of an 
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and user empowerment differ in their levels of specificity. In this study, user 
empowerment is preferred to psychological empowerment because user empowerment, 
being a focused feeling of empowerment, is a more proximal predictor of IS infusion. 
Also, it has been suggested in the IS literature that the optimal level of specificity at 
which a concept should be assessed is a function of the specificity of the inquiry of 
interest (Agarwal et al. 2000).   
 
3.2.3.1 Derivation of User Empowerment Concept 
As discussed earlier, the main premise of psychological empowerment concept is that 
empowered employee will exhibit organizational citizenship behaviors such as work 
proactivity and innovative behaviors. In the same vein, user empowerment parallels the 
view of leading to extra-role behavior, this case IS infusion in particular. Based on the 
four dimensions of psychological empowerment (Spreitzer 1995), this study identifies 
four dimensions for user empowerment (see Figure 3.15 delineates the juxtaposition of 
psychological empowerment and user empowerment): user competence, usage impact, 




























Psychological empowerment User empowerment
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Following the definitions proposed by Spreitzer (1995), we contextualize the four 
dimensions of user empowerment to be specific for system usage and define user 
competence as the degree to which an individual has relevant knowledge, skills, and 
confidence in his or her ability to use the system. User derives satisfaction when signifies 
his/her competence in using the system and attaining desired level of performance. Usage 
impact is defined as the degree to which an individual’s system usage can influence task 
outcomes. When user perceives his/her usage influence on task outcomes to be significant, 
s/he would derive satisfaction in using the system to achieve enhanced performance. 
Usage meaning is defined as the value of system usage judged in relation to an 
individual’s own ideals or standards. User derives satisfaction in using the system and 
performance attained when using the system is perceived to be a significant contributor 
towards achieving one’s interest. User self-determination is defined as an individual’s 
discretion over system usage. User derives satisfaction as s/he perceives having own 
authority to self-direct own desired performance.  
 
3.2.3.2 User Empowerment in Relation to Previous IS Usage Literature 
Table 3.6 presents a comparison between each of the user empowerment cognitions with 
similar constructs that have been examined in previous IS adoption, continuance, and 
infusion study.  
 
Table  3.6 Comparison with Previous IS Post-Adoption Research 














User competence -> Usage Munro et al. 
(1997) 
Significant 














Internet self-efficacy -> E-service 
continuance intention 








Perceived usefulness -> Usage Davis (1989) Significant 





Perceived usefulness of new 
system -> Infusion of SFA 
































Performance expectancy -> IT 
utilization 
Kim et al. 
(2007) 
Significant 
User involvement -> System 
usage  
Baroudi et al. 
(1986) 
Significant 
Attitude toward new system -> 
Infusion of SFA 
Jones et al. 
(2002) 
Significant 
Commitment to system use -> 





Satisfaction -> Extended use Wang and 
Hsieh (2006) 
Significant 
Satisfaction -> Emergent use Wang and 
Hsieh (2006) 
Insignificant 
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Beginning with the first user empowerment dimension as shown in Table 3.6, previous IS 
usage research had employed user competence (Munro et al. 1997) and self-efficacy 
(Compeau et al. 1999; Hsu and Chiu 2004) in the examination of adoption and 
continuance. Existing conceptualization of user competence is a multi-dimensional 
construct that comprises of skills, knowledge and ability to apply creatively. 
Coincidentally, it has omitted self-efficacy which refers to the confidence in one’s own 
ability to perform. Thus, this study captures the essence of both constructs and 
conceptualizes user competence to reflect three components – skill, knowledge, and 
confidence. User needs continuous learning from his/her daily usage experience to gain a 
repertoire of relevant knowledge and skills, and confidence with own ability in 
overcoming difficulties encountered for infusion use.   
 
As a construct that relates directly to usage outcomes, usage impact understandably has 
more similar constructs in the literature, namely, perceived usefulness (Bhattacherjee 
2001a, b; Davis 1989; Jones et al. 2002), relative advantage (Agarwal and Prasad 1997), 
job-fit (Thompson et al. 1991), outcome expectations – performance (Compeau et al. 
1999), and performance expectancy (Kim et al. 2007). Similar with the aforementioned 
constructs, usage impact focuses on the influence of system usage on task outcomes. 
However, usage impact differs from other similar constructs in terms of abstraction. 
Usage impact assesses task outcomes in general and is neutral about the outcomes which 
are uncertain for infusion use. Since task outcomes are probably uncertain in IS infusion, 
such unrestricted assessment will be most relevant in the context of IS infusion study 
(Burton-Jones and Straub 2006) as user would have to learn from their accumulated 
usage experience in appraising the impact on task outcomes. This stands in contrast with 
previous similar constructs which delineate specific expected benefits e.g., improves my 
performance (perceived usefulness), enhances my effectiveness (relative advantage), 
decreases the time need (job fit and performance expectancy), and increases the quantity 
of output (outcome expectations – performance).   
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Regarding the third user empowerment dimension – usage meaning, similar constructs in 
previous IS usage research are user involvement (Baroudi et al. 1986), attitude (Jones et 
al. 2002), commitment to system use (Malhotra and Galletta 2005), satisfaction (Hsieh 
and Wang 2007; Wang and Hsieh 2006), and symbolic adoption (Hsieh and Wang 2007; 
Wang and Hsieh 2006). Conceptually, these related constructs are affective in nature or 
intrinsic motivation where user derives satisfaction in using the system regardless of 
performance outcome and are less appropriate in an organizational context because most 
people perform work activity for practical reasons. Thus in comparison, this study 
conceptualizes usage meaning as an evaluation construct which appraises the overall 
value in relation to significance and meaningfulness of system use with uncertain 
outcomes through learning from usage experience.  
 
Lastly, user self-determination is similar to voluntariness (Agarwal and Prasad 1997), 
facilitating condition (Jones et al. 2002), autonomy (Ahuja and Thatcher 2005), and 
perceived ease of use (Hsieh and Wang 2007) used in previous IS usage research. In 
general, facilitating condition and voluntariness can be classified as external controls 
while perceived ease of use and self-determination can be classified as internal controls. 
Autonomy which is a broad construct encompasses facilitating condition, perceived ease 
of use, voluntariness, and self-determination. However, user self-determination is 
conceptually distinct from autonomy as it has a strategic focus, it is specific to decision-
making.  
  
Although each of the dimensions of empowerment has similar constructs examined in 
previous research, they are, however, not authentic motivation at fullest manifestation. 
This thesis thus proposes a user empowerment factor consists of four dimensions which 
are authentic motivation oriented in one comprehensive, integrative model.  
  
3.4 Job Characteristics Theory 
Job redesign has been a prominent management strategy for organizations attempting to 
improve the quality of employees’ work experience for their superior efforts and job 
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performances. In the academic literature, Hackman and Oldham’s (1976) job 
characteristics model has been widely used in understanding the conditions under which 
individual employees will be intrinsically motivated to perform effectively on their jobs.    
 
3.4.1 Psychological States 
The motivating conditions forwarded by the model are three psychological states – 
experienced meaningfulness of the work, experienced responsibility for the outcomes of 
the work, and knowledge of the results of the work activities and are the causal core of 
the job characteristics model, as shown in Figure 3.16. The job characteristics theory 
postulates that an individual experiences positive affect to the extent that he learns 
(knowledge of results) that he personally (experienced responsibility) has performed well 
on a task that he cares about (experienced meaningfulness). 
 
Experienced meaningfulness of the work refers to the degree to which the individual 
experiences the job as one which is generally meaningful, valuable, and worthwhile. 
Experienced responsibility for work outcomes refers to the degree to which the individual 
feels personally accountable and responsible for the results of the work s/he does. 
Knowledge of results refers to the degree to which the individual knows and understands, 
































Figure  3.16 Job Characteristics Model (Hackman and Oldham 1976) 
 
3.4.2 Task Characteristics 
In addition, job characteristics model further proposed motivators that are able to bring 
about the three psychological states. They are the five core objective/manipulable job 
characteristics – skills variety, task identity, task significance, autonomy and feedback. 
Three of these five job characteristics combine additively to cause the psychological 
meaningfulness of a job. They are skills variety, task identity, and task significance.  
 
Skill variety refers to the degree to which a job requires a variety of different activities in 
carrying out the work, which involve the use of a number of different skills and talents of 
the person. Task identity refers to the degree to which the job requires completion of a 
“whole” and identifiable piece of work; that is, doing a job from beginning to end with a 
visible outcome. Task significance refers to the degree to which the job has a substantial 
impact on the lives or work of other people, whether in the immediate organization or in 
















outcomes of the work
Knowledge of the actual
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The job characteristic that prompts individual feelings of personal responsibility for work 
outcomes is autonomy. Autonomy refers to the degree to which the job provides 
substantial freedom, independence, and discretion to the individual in scheduling the 
work and in determining the procedures to be used in carrying it out. 
 
The job characteristic that fosters knowledge of results is feedback. Feedback refers to 
the degree to which carrying out the work activities required by the job results in the 
individual obtaining direct and clear information about the effectiveness of his or her 
performance. 
 
According to the job characteristics model, the overall motivating potential of a job 
should be highest when all of the five core job characteristics are present, based on the 






 Source: Hackman and Oldham (1976, p. 258) 
 
To summarize, job characteristics can significantly affect employee attitudes and 
behavior at work (Hackman and Lawler 1971). Consequently, the higher the motivating 
potential of an individual’s job characteristics, the stronger will be his/her attitude 
towards a target behavior on the job because of the high motivational state (the intense 
three aforementioned psychological states) s/he experienced. Following Hackman and 
Oldham (1976), this study defines the task characteristics as follows: Task 
meaningfulness is defined as the degree to which the job has a substantial impact on the 
lives or work of other people, whether in the immediate organization or in the external 
environment. Task autonomy is defined as the degree to which the job provides 
substantial freedom, independence, and discretion to the individual in scheduling the 












X Autonomy X Feedback
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defined as the degree to which carrying out the work activities required by the job results 
in the individual obtaining direct and clear information about the effectiveness of his or 
her performance.     
 
3.4.3 IS Characteristics 
In the review of previous research on psychological empowerment, studies highlighted an 
individual’s work environment, specifically his/her job characteristics, as determinant of 
one experienced empowerment. Building on previous psychological empowerment 
research, this study posits task and IS characteristics of an individual’s proximal work 
environment as the antecedents of user empowerment leading to user’s IS infusion 














Figure  3.17 Proximal Work Environment 
 
According to O’Brien (2004), an information system comprises of a combination of five 
basic components – people, hardware, software, communication network, and data. 
Together, these five components suggest five different aspects in examining IS, namely, 











-Informational and Functional aspects of IS: Perceived fit
-Functional, Technical aspects of IS: IS flexibility 
-Technical, Procedural and Social aspects of IS: Technical support 
-Social aspect of IS: User influence 












Figure  3.18 IS Characteristics 
 
Accordingly, functional aspect represents the software application component, and 
technical aspect represents the hardware, software, and network components. We identify 
IS flexibility which refers to the adaptability of applications to changing environment and 
needs. Previous research attests that an IS needs to be able to accommodate variation in 
its structural and environmental conditions, such as software program changes or 
upgrades, in order to be an effective and high quality system (Gebauer and Schober 2006; 
Wixom and Todd 2005). Next, technical aspect represents the hardware, software, and 
network components, procedural aspect represents the software operating instruction and 
procedure component, and social aspect represents the people component which includes 
IS specialists. We identify technical support which refers to the assistance rendered for 
operation procedure and processes. Previous research has highlighted the importance of 
technical support in reducing the gap between users’ desired and realized expectations of 
the IS performance in enhancing their daily work productivity (Das 2003). Also, 
informational and functional aspects represent the data and application components, we 
identify perceived fit which refers to the congruence of information processing with task 
demands, where input data are transmitted among and processed by the transformation 
activities and ultimately produced as the output data. Previous research argues the need 
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Thompson 1995). Lastly, social aspect represents the people component which includes 
end users. We identify user influence which refers to the users’ views and suggestions 
about the system. Previous research has suggested that colleagues, in this study the users, 
are usually the important referents to an individual on the work-related matters (Salancik 
and Pfeffer 1978). In sum, we are proposing a model of user empowerment that integrates 
IS characteristics in the explanation of IS infusion. 
 
Users will feel motivated when they interpret the objective characteristics of the IS as 
providing them with opportunities rather than constraining on their usage. Thus over 
time, users learn more about using the system from their usage experience. These 
empowering characteristics of the IS become more salient to the users which strongly 
motivate them to use the IS to its full potential in order to get the maximum benefits from 
use. Until under extreme routinization, user develops habit in using the system and starts 
to use the system automatically. The next section will further elaborate the effect of habit 
on attitude formation, which in turn influences the strength of attitude towards desired 
behavior. 
 
3.5 Effect of Habit on Attitude-Behavior Relationship 
Thereafter the adoption of an IS, past research has largely focused on user’s intention as 
sole determinant of continuance usage. Such limited view on user’s intention has been 
contended by IS researchers (e.g., Limayem and Cheung 2008) to be insufficient to fully 
understand the whole spectrum of the continuance phenomenon. Particularly, user’s 
initial continued use is under the influence of intention, but his/her repetitive use of the IS 
would gradually become habitual when routinization is high. It is then likely that habit 
and not intention will come to dominate continuance usage (Limayem et al. 2007).  
 
As the precondition for infusion (Saga and Zmud 1994), routinization creates an 
environment not only for authentic motivation but also for habit to flourish. When system 
usage becomes repetitive and routinized, habit for system usage will emerge. At this 
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juncture, non-reflective cognitive processing gradually overrides reflective cognitive 
processing to become the primary driver. 
 
For this reason, there is a growing interest among IS researchers to examine the under-
explored habit in post-adoption stage. Past research has conceptualized habit to be 
automatic in nature (Triandis 1980). When habit is formed, there is minimal attention to 
new information which would result in less or no further learning (Verplanken 2006). 
Also, acquired knowledge will slowly become diluted as it gets displaced from user’s 
accessible attitude (Aarts et al. 1998; Bassellier et al. 2001). Thus from the theoretical 
perspective, habit has a suppressing property in muting the importance of deliberative 
cognition on IS use.  
 
3.5.1 Previous Research on Effect of Habit on IS Usage 
A review of existing IS usage literature reveals that habit has been studied as both a direct 
effect on IS continuance usage as well as a moderator on the relationship between IS 
continuance intention and continuance usage, as shown in Table 3.7.  
 
Table  3.7 Previous Research on the Effect of Habit on IS Usage 
Research Role of habit Findings 
Thompson et 
al. (1991) 
As a direct influence on IS use Habit (i.e., frequency of use) was 
excluded (not tested) because of 
its tautological relationship with 
utilization 
Bergeron et al. 
(1995) 
As a direct influence on affect and 
IS use  
Habit (i.e., IS experience) has 
significant effect on 
internalization of use and 
negatively significant effect on 
satisfaction with assistance 
Limayem et al. 
(2001) 
As a direct influence on IS usage 
and as a moderating influence on 
the relation between intention and 
IS usage 
Habit (i.e., automatic response) 
has significant effect on use and 
negative effect on intention-use 
relationship 
Gefen (2003) As a direct influence on perceived 
usefulness, perceived ease of use 
and intended use 
Habit (i.e., automatic response) 
have significant effects on 
perceived usefulness, perceived 
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ease of use and intended use  
Limayem et al. 
(2003) 
As a direct influence on IS 
continuance usage and moderating 
influence on the relation between 
IS continuance intention and IS 
continuance usage 
Habit (i.e., automatic response) 
has significant effect on use and 





As a direct influence on affect and 
IS use  
Habit (i.e., automatic response) 
has significant effect on affect 
and IS use 
Jasperson et al. 
(2005) 
Individual engages in reflective 
cognitive processing in 
determining post-adoptive use. 
Over time, reflective cognitive 
processing dissipates, leading to a 






As a moderating influence on the 
relation between continuance 
intention and continued use 
Habit (i.e., automatic response) 
has significant negative effect on 
continuance intention-continued 
use relationship 
Liao et al. 
(2006) 
As direct influence on trust, 
perceived usefulness and 
continuance intention 
Habit (i.e., automatic response) 
has significant effects on trust, 
perceived usefulness and 
continuance intention 
Limayem et al. 
(2007) 
As a direct influence on IS 
continuance usage and moderating 
influence on the relation between 
IS continuance intention and IS 
continuance usage 
Habit (i.e., automatic response) 
has significant effect on use and 
significant negative effect on 
continuance intention-
continuance usage relationship 
Limayem and 
Cheung (2008) 
As a direct influence on IS 
continued use and moderating 
influence on the relation between 
IS continuance intention and IS 
continued use 
Habit (i.e., automatic response) 
has significant effect on use and 




Studies that have examined the direct effect of habit had reported habit to explain 
substantial unique variance of IS continuance usage (Limayem and Cheung 2008; 
Limayem and Hirt 2003; Limayem et al. 2003; Limayem et al. 2007; Limayem et al. 
2001). This shows that when user assumed a habitual usage manner, this will likely 
determine his/her IS continuance. However, examination of direct effect of habit on 
future behavior has been criticized to be powerful but of less theoretical value (Limayem 
et al. 2007; Verplanken and Aarts 1999). What will be more insightful is to examine the 
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moderating effect of habit on cognitions for usage behaviors (Limayem et al. 2007; 
Verplanken and Aarts 1999). Such theoretical proposition has recently received empirical 
corroborations from Limayem and Cheung (2008) and Limayem et al. (2007), where both 
studies have found the predictive power of intention to be weakened by habit.  
 
In line with previous research, this research posits a moderating effect of habit on the 
relationship between user empowerment and IS infusion, and defines habit as the extent 
to which an individual tends to use the system automatically because of learning 
(Limayem et al. 2007).  
 









Figure  3.19 Habit Moderates User Empowerment on IS Infusion  
 
Figure 3.19 depicted habit as a moderator between user empowerment and IS infusion 
relationship. When an individual uses the IS everyday, the usage gradually becomes 
automatic and the need for them to pay conscious attention to the sequences decreases. 
Specifically, non-reflective cognitive processing dominates user’s accessible attitude 
where s/he will become less attentive to more information and skill acquisition (Ouellette 
and Wood 1998). As the usage has become effortless and efficient to them, user will 
remain satisfied with their current level of usage where further extra-role activities cease 
to occur (Verplanken and Aarts 1999). Consequently, user’s depth of knowledge base 
stabilizes and competence which possesses a non-routine property/characteristic weakens 
IS characteristics
Task characteristics
User empowerment IS infusion
Habit
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over time (Bassellier et al. 2001; Verplanken and Aarts 1999). Thus, competence’s 
influence on use likely will diminish with time (Bassellier et al. 2001). 
 
3.6 Theoretical Framework 
This study develops a theoretical framework of the antecedent and consequence of user 
empowerment based on the psychological empowerment theory from an authentic 
motivation perspective. Psychological empowerment refers to a motivational concept 
(Conger and Kanungo 1988) and has been used for explaining organizational citizenship 
behaviors. User’s proximal working environment (task characteristics and IS 
characteristics) possessing high motivating potential is able to evoke a strong attitude, 
i.e., authentic motivation. Thus user empowerment, which comprised of four dimensions 
– user competence, usage impact, user self-determination, and usage meaning as an 
authentic motivation factor can explain IS infusion because to use system fully beyond 
prescription is a form of organizational citizenship behavior. As discussed earlier, 
routinization is a necessary condition for infusion and is also conducive for habit 
formation (Zmud and Apple 1992). Thus from the routinization perspective, we include 
habit as moderator on the user empowerment – IS infusion relationship as depicted in 










Figure  3.20 Theoretical Framework   
 
It is our contention that the dimensions of user empowerment – user competence, usage 
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usage experience, in bringing out their saliency to produce an authentic motivational state 
which has high predictive value for IS infusion. User needs to use the system frequently 
over a substantial period of time to accumulate experience to be cognizant of his/her 
salient behavioral consequences that would highly motivate him/her to use the system 
fully (i.e., IS infusion). Due to the immediacy of past usage behaviors, user is able to 
better appreciate his/her past usage implications and thus has predictive power on his/her 
subsequent higher levels of use. Specifically, past usage experience accentuates user’s 
perceived competence in using the system where s/he is encouraged and believed 
him/herself to be capable in driving for more advanced uses to enhance usage 
performance. Likewise, experienced user who believes that using the system will bring 
about positive consequences will lead to his/her higher levels of use. Also, experienced 
users would know well the potentials and limitations of the IS in adapting it for higher 
levels of use. Being knowledgeable and feeling responsible for his/her usage 
performance, s/he would believe to be able to self-determine the manners of use of the 
system. Finally, when user perceives system usage to be meaningful from past 
experience, s/he would experience meaningfulness to use the system more fully. On the 
other hand, in a context of extreme routinization, habit influence being a non-reflective 
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CHAPTER 4 INVESTIGATING INFORMATION SYSTEMS 
INFUSION AND THE MODERATING ROLE OF HABIT: A 
USER EMPOWERMENT PERSPECTIVE 
4.1 Overview 
This chapter seeks to address the questions “Does user empowerment as an authentic 
motivation lead to IS infusion?” and “Over time as habit develops, does it moderate (i.e., 
enhance or suppress) the user empowerment and IS infusion relationship?” Specifically, 
this study in its investigation of IS infusion from the user empowerment perspective, 
hypothesized each user empowerment cognition i.e., user competence, usage impact, 
usage meaning, and user self-determination to determine each infusion subtype i.e., 
extended use, integrative use, and emergent use. Further, habit is hypothesized to 
negatively moderate i.e., suppress the user competence and IS infusion relationship due 
to the non-routine property of competence (Bassellier et al. 2001). This study further 
proposes the underlying psychology that defines the main and moderating relationships to 
be deliberative cognitive processing and spontaneous cognitive processing, respectively 
(Fazio and Zanna 1981; Jasperson et al. 2005). At any one time, either deliberative or 
spontaneous cognitive process will govern an individual user’s mindset as the responsible 
route for IS infusion.     
 
4.2 Research Model 
Based on the theoretical discussion in the preceding section, we propose the research 
model as depicted in Figure 4.1. The four dimensions of user empowerment are 
hypothesized as the antecedents of the three subtypes of IS infusion. In addition, among 
these enduring cognitions, competence possesses a dynamic characteristic as knowledge, 
skills, and confidence need to be renewed in keeping pace with changing environment 
(Bassellier et al. 2001), thus habit is hypothesized to moderate the relationship between 
user competence and IS infusion.   
 
 

















Figure  4.1 Research Model 1 
 
4.3 Research Hypotheses 
Psychological empowerment theory posits that individual who perceived competence 
would develop a feeling of in control of a particular situation (Thomas and Velthouse 
1990). Thus, when user perceived having competence in using the IS to accomplish tasks, 
s/he would be able to maximize the usage (Bandura 1997). Armed with skills, 
knowledge, and confidence, competent user has greater perception of the system potential 
and will anticipate and seize opportunities to perform value adding usage activities 
(Gorsline 1996). This study defines extended use as using more of the system features to 
complete tasks; integrative use as using the system to reinforce linkages among tasks; and 
emergent use as using the system in an innovative manner to support tasks (Saga and 
Zmud 1994). Specifically, user has a better grasp of the system functionalities and is able 
to use more of them to accommodate tasks (i.e., extended use) and to better organize 
related tasks (i.e., integrative use). S/he is also able to synthesize knowledge to 
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H1(a,b,c): User competence has a positive effect on IS infusion (extended use, 
integrative use, and emergent use). 
 
When an individual feels empowered, s/he would perceive able to anticipate outcome 
(Thomas and Velthouse 1990). With the expectation of significant impact resulting from 
his/her usage level, user will be more engaged and channeled investments of 
discretionary work efforts to proactively exploit the IS to its full potential (Vroom 1964). 
Specifically, user would fully use the IS to enrich and broaden his/her task performance 
(i.e., extended use and integrative use), and add innovative elements (i.e., emergent use) 
to the customary way of system usage to improve the processes by which the task is 
performed (Bandura 1986). Hence we hypothesize:  
 
H2(a,b,c): Usage impact has a positive effect on IS infusion (extended use, integrative 
use, and emergent use). 
 
According to the psychological empowerment theory, individual performs target activity 
because s/he has perceived it to be meaningful (Thomas and Velthouse 1990). When a 
user perceives value of system usage to be in accordance with his/her personal needs and 
desires, s/he will perceive such use as being important and personally relevant (Baroudi 
et al. 1986; Jackson et al. 1997). When user perceives system usage to be meaningful, 
s/he would engage and commit in using more of the system functionalities to perform 
tasks (i.e., extended use), reinforce linkages among tasks (i.e., integrative use) and also 
try to use the IS creatively to accomplish tasks (i.e., emergent use) (Hunton and Price 
1997). Otherwise, if user’s perceived value of system usage is low, s/he would use it only 
perfunctorily (Lyytinen and Hirschheim 1987). This is consistent with Bandura’s (1986) 
assertion that “people do not care much how they do in activities that have little or no 
significance for them, and they expend little effort on devalued activities” (p. 348).  
Hence we hypothesize:  
 
H3(a,b,c): Usage meaning has a positive effect on IS infusion (extended use, 
integrative use, and emergent use). 
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An empowered individual would perceive having the autonomy to decide execution of 
target activity (Thomas and Velthouse 1990). When a user perceives the usage 
environment as being conducive and providing opportunities, s/he would take initiative to 
fully use the IS in tasks (Gagne and Deci 2005). Specifically, user perceives having 
discretion over the manners of system usage and need not wait for instructions before 
proceeding to exploit more of the available system functionalities to support tasks (i.e., 
extended use), enhance coordination of related-tasks (i.e., integrative use) and explore 
new ways (i.e., emergent use) to better use the IS in accomplishing tasks (Scott and Bruce 
1994). Hence we hypothesize: 
 
H4(a,b,c): User self-determination has a positive effect on IS infusion (extended use, 
integrative use, and emergent use). 
 
Previous empirical research has found habit to exhibit negative moderating effects on the 
relationship between IS continuance intention and IS continuance usage (Limayem and 
Cheung 2008; Limayem et al. 2007). Drawing on the concept of habit, our study posits 
that the positive relationship of user competence and IS infusion is contingent on habit. 
As user develops habit in using IS, s/he becomes less receptive to new information and 
stays with the current usage through established ways. Extra-role activities in exploiting 
more uses (i.e., extended use), reinforce task linkages (i.e., integrative use) and 
experiment with new uses (i.e., emergent use) which demand further learning would 
cease to occur (Verplanken and Aarts 1999). Consequently, competence which has a 
dynamic characteristic weakens over time because user’s repertoire of knowledge, skills, 
and confidence has become obsolete in face of changing environmental needs (Bassellier 
et al. 2001; Verplanken and Aarts 1999). Therefore as usage becomes habitual, the effect 
of competence on IS infusion would decrease. Hence we hypothesize:  
  
H5(a,b,c): As the level of habit increases, the effect of user competence on IS infusion 
(extended use, integrative use, and emergent use) decreases. 
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4.4 Control Variables 
Apart from the above hypotheses, we control for other potential determinants of IS 
infusion. The control variables are job type, rank, gender, age, job tenure, and work group 
climate for achievement. Previous research has suggested job type (Gallivan et al. 2005), 
rank (Gagne et al. 1997; Spreitzer 1996), gender (Correll 2001; Munro et al. 1997), age 
(Munro et al. 1997), job tenure (Munro et al. 1997), and work group climate for 
achievement (Joyce and Slocum 1984) may have effects on usage behavior. Job type 
(Gallivan et al. 2005) and rank (Gagne et al. 1997; Spreitzer 1996) are included to 
indirectly control for individuals’ task-related requirements to use IS as individuals with 
different job natures and ranks are posited to experience feelings of empowerment to 
varying degrees (Zimmerman 1995). Gender has been found to correlate with 
competence in which male tends to overestimate, thus it is included as a control variable 
(Correll 2001; Munro et al. 1997). Work group climate for achievement is included 
because it has a positive effect on innovativeness (Anderson and West 1998). Finally, 
following previous research (Munro et al. 1997), we include age and job tenure to control 
for their potential effects on user competence. These variables will be included in the 
research model testing to control for their effects on IS infusion.  
 
4.5 Research Methodology 
Data to empirically validate the research model as shown in Figure 4.1 were collected 
through a field survey. In addition to the survey data, we conducted interviews with 
twelve daily users of the focal ERP system across different ranks and different 
departments to gain more in-depth information. This allows triangulation of data which 
increases reliability and thus provides stronger substantiation for our research findings.  
 
4.5.1 Instrument Development 
For the measurement instrument development, we adapted existing validated scales for 
our research context, i.e., to use the system in tasks. One item for extended use was 
adapted from Hsieh and Wang’s (2007) “use most of system features” (EXU2), another 
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was adapted from Jones et al.’s (2002) “use all available system features” (EXU4). The 
other two items (EXU1 and EXU3) were newly developed to reflect the extended use 
based on their conceptualizations in previous research (Saga and Zmud 1994). The four 
items (ITU1, ITU2, ITU3, and ITU4) of the integrative use scale were developed based 
on the definition and literature review because there is no existing measure. For the 
emergent use scale, one item was adapted from Saeed and Abdinnour-Helm’s (2008) 
“explore new uses” (EMU1), one item was adapted from Agarwal and Karahanna’s 
(2000) “experiment with new ways of using” (EMU2), and two items were adapted from 
Ahuja and Thatcher’s (2005) “often find new uses” (EMU3) and “use system in novel 
ways” (EMU4). As for the habit scale, one item was adapted from Limayem and Hirt’s 
(2003) “become a habit”(HBT1) and three items were adapted from Limayem et al.’s 
(2007) “become automatic” (HBT2), “an obvious choice” (HBT3) and “is natural” 
(HBT4). 
 
Regarding the four dimensions of user empowerment, firstly, user competence was 
conceptualized in terms of individual’s knowledge, skills, and self-efficacy. All the three 
items (UCP2, UCP3, and UCP4) from Spreitzer’s (1995) competence scale were adapted 
which reflected the self-efficacy and skills concepts. Spreitzer’s competence scale was 
further expanded to reflect the knowledge concept (UCP1) of user competence using one 
item for knowledge component generated based on the descriptions of user competence 
from Marcolin et al. (2000) and Munro et al. (1997) because no measure exists in the 
literature. For the scale of usage impact, all three items (UIP2, UIP3, and UIP4) from 
Spreitzer’s (1995) impact scale was adapted. One additional item was included which 
was self-developed to assess the degree of usage effect on task outcomes (UIP1). For the 
usage meaning scale, in order to capture respondents’ perception of system use as being 
important and meaningful, all three items (UMG1, UMG2, and UMG4) from Spreitzer’s 
(1995) meaning scale was adapted with one additional item included which was adapted 
from May et al. (2004) to incorporate the value concept (UMG3). Lastly, all the three 
items (USD1, USD2, and USD4) from Spreitzer’s (1995) self-determination was adapted 
for the scale of user self-determination with one additional item adapted from Ahuja and 
Thatcher (2005) to express the freedom to decide concept (USD3).  
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The questionnaire employed the seven-point Likert scale. Three IS researchers reviewed 
the survey instrument along with the definitions of constructs. We then conducted a 
sorting exercise following the procedures from Moore and Benbasat (1991). Six graduate 
students were invited to participate in the sorting exercise. Overall, the six sorters 
correctly placed the items onto the intended constructs. The sorting results indicated that 
the inter-judge raw agreement scores averaged 0.84, Kappa scores averaged 0.82, and the 
average overall placement ratio of items within the targeted constructs was 0.94 as shown 
in Tables A.1-A.3 (see Appendix A). Next, the measurement instrument was reviewed in 
a focus group comprises of eight employees working in the target company to check for 
any ambiguity of wording or format. Based on the results of the pre-tests and interviews, 
we made changes to the format and/or wording of the measures where appropriate. The 
final version is shown in Table B.1 (see Appendix B). 
 
4.5.2 Survey Context 
Target Organization and System 
We collected data from a multinational high-tech manufacturing company in Singapore. 
The company, comprises of more than 5,000 employees, is one of the world’s leading 
companies in its industry with annual revenue crossing US$1 billion. In addition, the 
company has a long history of practicing empowerment as its corporate culture. The 
company has implemented a technically successful ERP system and it has been in 
operation for about 2 years by the time this study was conducted.  
 
Prior to implementation, the company has been using a legacy system with several feeder 
systems to support their business processes. However over the years, the system 
environment has become increasingly complex with the ongoing modifications to meet 
changing business requirements. This has led the company to decide on adopting a 
solution package in streamlining and integrate its business operations. Thus in early 2007, 
the ERP system was implemented. The system comprising of eight major modules is 
critical to the company’s business as it spans across core functions such as finance, 
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inventory management, material requirements planning, procurement, online supplier 
systems, order management, and shipping. Using the ERP system, the company is now 
able to ensure data integrity, lower cost of asset ownership, manage supply base, facilitate 
communication with suppliers, improve operational efficiency, and streamline sales order 
process.   
 
4.5.3 Data Collection 
We collected data from the employee users within a period of three weeks. With the 
endorsement of the IT director and assistance from the IT manager, we randomly selected 
500 daily users across ranks and departments (refer to Tables 4.1 and 4.2). We then sent 
them survey invitation emails indicating the link to the online survey web site. 
Participation was voluntary. We sent out reminder emails to promote survey 
participation. As an incentive, we offered shopping vouchers to lucky respondents by 
lottery. A total of 206 complete and valid responses were collected as shown in Table 4.1, 
which showed 41.2% of response rate: age (mean = 33.3 years, s.d. = 6.3), gender (male 
= 59.7%, female = 40.3%), and working experience at the current company (mean = 4.9 
years, s.d. = 4.3).  
 
At the same time when the survey was carried out, interviews were also conducted. 
Interview technique is appropriate for understanding the relationship between user 
empowerment and IS infusion because through interviewing, researcher will be able to 
obtain rich data and insights in the examination of informants’ inner feelings. Selected 
informants were offered anonymity, and have also been briefed on the purpose of tape-
recording and note taking where permissions were sought to have their interviews tape-
recorded.    
 
We tested non-response bias. We equated late respondents (last week) with non-
respondents, and compare with the early respondents (first week) to determine non-
response bias. While we acknowledge the limitation of this method in capturing the true 
extent of non-response bias, nevertheless, it does provide some indication and has also 
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been used by IS researchers (e.g., Compeau and Higgins 1995b). T-tests showed that 
early and late respondents did not differ significantly in terms of gender, age, position, 
department, usage experience, and working experience. The sample representativeness 
was also supported as no significant demographic differences were found between the 
sample and user population as verified by the IT manager.    
 
Table  4.1 Descriptive Statistics of Respondents 
Measure Frequency Percent 
Male 123 59.7% Gender 
Female 83 40.3% 
20-29 54 26.2% 
30-39 118 57.3% 
40-49 33 16.0% 
Age (years) (mean = 
33.3, s.d. = 6.3) 
>49 1 0.5% 
Frontline Employees 124 60.2% 
Middle Managers 64 31.1% 
Position  
Managers 18 8.7% 
Business Planning 22 10.7% 
Customer Support 25 12.1% 




Production Control 19 9.2% 
Sales and Marketing 14 6.8% 
Shipping 12 5.8% 
Department 
Supply Management 40 19.4% 
<1 19 9.2% 
1-5 155 75.2% 
6-10 27 13.1% 
ERP system usage 
experience (years) 
(mean = 3.4, s.d. = 
2.9) 
>10 5 2.4% 
<1 16 7.8% 
1-5 136 66.0% 
6-10 30 14.6% 
Working experience 
at the current 
company (years) 
(mean = 4.9, s.d. = 
11-15 20 9.7% 
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4.3) >15 4 1.9% 
Total  206 100.0% 
 
Table  4.2 Respondent Task Type 
Measure Frequency Percent 
Producing reports 86 15.28% 




























Other 6 1.07% 
 
4.6 Data Analysis and Results 
4.6.1 Scale Validation 
This study carried out data analysis in accordance with a two-stage methodology 
(Anderson and Gerbing 1988) using PLS-Graph version 3.00. PLS was selected because 
we are able to test of both direct effects and moderating effects in a same model. Besides, 
PLS is not constrained by the non-normality of data (Compeau and Higgins 1995a). 
Further, it allows inclusion of multiple items for each construct to increase reliability 
(Limayem et al. 2007), and is also more suitable for exploratory research. Being the first 
in using psychological empowerment theory in the examination of IS infusion, our study 
is necessarily exploratory in nature (Gefen et al. 2000). The first step was to assess the 
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constructs for convergent validity and discriminant validity by performing confirmatory 
factor analysis (CFA). In CFA, convergent validity of the measurement model was 
checked using three criteria. First, the standardized path loading of each item, which 
indicates its association with its intended latent construct, must be statistically significant 
and greater than 0.7. Second, the composite reliability (CR) and the Cronbach’s alpha (α) 
for each construct must be larger than 0.7. Third, the average variance extracted (AVE) 
for each construct must exceed 0.5. As shown in Table 4.3, all values had satisfied the 
required thresholds. Thus convergent validity of the constructs was supported. 
 
Table  4.3 Results of Convergent Validity Testing 
Construct Item Item 
loading* 
Construct Item Item 
loading* 
UCP1 0.88 EXU1 0.94 
UCP2 0.96 EXU2 0.97 
UCP3 0.96 EXU3 0.97 
User Competence 
(AVE = 0.87, 
CR = 0.92, 
α = 0.95) UCP4 0.94 
Extended Use 
(AVE = 0.91, 
CR = 0.98, 
α = 0.97) 
EXU4 0.93 
UIP1 0.97 ITU1 0.96 
UIP2 0.95 ITU2 0.95 
UIP3 0.98 ITU3 0.97 
Usage Impact 
(AVE =0.94, 
CR = 0.98, 
α = 0.98) UIP4 0.97 
Integrative Use 
(AVE = 0.88, 
CR = 0.97, 
α = 0.96) ITU4 0.88 
UMG1 0.91 EMU1 0.96 
UMG2 0.94 EMU2 0.97 
UMG3 0.94 EMU3 0.98 
Usage Meaning 
(AVE = 0.86, 
CR = 0.96, 
α = 0.94) UMG4 0.92 
Emergent Use 
(AVE = 0.94, 
CR = 0.99, 
α = 0.98) EMU4 0.97 
USD1 0.95 HBT1 0.89 
USD2 0.96 HBT2 0.82 
USD3 0.95 HBT3 0.86 
User Self-determination 
(AVE = 0.91, 
CR = 0.98, 
α = 0.97) USD4 0.96 
Habit 
(AVE = 0.77, 
CR = 0.93 , 
α = 0.90) HBT4 0.94 
Note: *All item loadings are significant at 0.001 
 
Next, we assessed discriminant validity of the measurement model by comparing the 
squared root of AVE for each construct with the correlations between that construct and 
other constructs. Discriminant validity is indicated if the squared root of AVE is greater 
than the correlations between that construct and other constructs. From the correlation 
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matrix as shown in Table 4.4, each construct’s squared root AVE was larger than its 
correlation with other constructs. Discriminant validity was also assessed using a process 
of constrained confirmatory factor analysis. The constrained test involves setting the 
correlation among pairs of variables to unity (1.0), and then testing the model again. A χ2 
difference test was used for comparing the results between the original and the 
constrained model. Discriminant validity will be evidenced if the χ2 difference is 
significant (supporting the original model). All χ2 statistics were significant (∆χ2 = 
354.61-1154.11, p < 0.001), indicating that the measurement model was significantly 
better than other alternative models. Hence discriminant validity was established. 
 
Table  4.4 Correlations between Latent Variables 
 Mean S.D. UCP UIP UMG USD EXU ITU EMU HBT 
UCP 4.61 1.38 0.94        
UIP 4.98 1.45 0.50 0.97       
UMG 4.45 1.32 0.55 0.42 0.93      
USD 4.59 1.43 0.57 0.51 0.52 0.96     
EXU 4.49 1.48 0.56 0.27 0.53 0.60 0.95    
ITU 4.70 1.56 0.59 0.57 0.48 0.54 0.65 0.94   
EMU 3.92 1.51 0.56 0.54 0.52 0.53 0.66 0.79 0.97  
HBT 3.82 1.48 0.45 0.29 0.50 0.45 0.53 0.43 0.52 0.88 
Note: Leading diagonal (bold figure) shows the squared root of AVE of each construct 
 
4.6.2 Common Method Variance Testing 
We took a number of steps to reduce the potential of common method bias. These 
included appropriate instrument design, data collection procedures as well as testing our 
data for common method variance using procedure as suggested by Podsakoff et al. 
(2003) and Widaman (1985). Following this approach, four models are estimated: (1) a 
null measurement model, (2) a common-factor measurement model, (3) a multifactor trait 
measurement model, and (4) a trait measurement model with a method factor.  
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Four models were estimated in LISREL 8.54 with the following results: Null model (χ2 = 
31113.13, df = 496); common-factor model (χ2 = 6171.71, df = 350, p = 0.00, RMSEA = 
0.28, NFI = 0.81, NNFI = 0.80, CFI = 0.82, AIC = 6283.71, and standardized RMR = 
0.12); multi-trait model: (χ2 = 1205.18, df = 329, p = 0.00, RMSEA = 0.11, NFI = 0.96, 
NNFI = 0.97, CFI = 0.97, AIC = 1359.18, and standardized RMR = 0.052); multi-trait 
model with method factor (χ2 = 860.69, df = 294, p = 0.00, RMSEA = 0.097, NFI = 0.97, 
NNFI = 0.97, CFI = 0.98, AIC = 1084.69, and standardized RMR = 0.039). 
 
Results showed that fit of model 4 was a slight improvement over model 3 (∆χ2 = 344.49, 
df = 35) (Hu and Bentler 1999). Further, results indicated that the method factor 
accounted for 1.45 per cent of the variance which was less than the critical effect value of 
25 per cent (Williams et al. 1989), we concluded that our data do not suffer from 
common method variance. 
 
 
4.6.3 Hypotheses Testing 
We tested the hypotheses by applying the bootstrapping re-sampling technique to 
calculate the corresponding t-values for each path, in order to assess the significance of 
the path estimates (see Figure 4.2). User competence (H1a,b,c), usage impact (H2a,b), 
usage meaning (H3a,b,c) and user self-determination (H4c) were found to have 
significant direct effects on extended use, integrative use, and emergent use, explaining 
53.8%, 56.0%, and 49.0% of the variance, respectively. However, usage impact was 
found to have insignificant direct effect on emergent use (H2c). Similarly, user self-
determination was found to have insignificant direct effects on extended use (H4a) and 
























Figure  4.2 Main Testing Results 
 
We additionally included six control variables (job type, rank, gender, age, job tenure, 
and work group climate for achievement) as alternative predictors of extended use, 
integrative use and emergent use. None of these variables had a significant result. We 
also tested for multicollinearity. The variance inflation factors ranged from 1.527 to 
2.135 which were below the acceptable threshold of 3.33, indicating that multicollinearity 
is not likely to have distorted the testing results in our study (Diamantopoulis and Siguaw 
2000).  
 
For the testing of moderation effects, we employed the item product terms approach 
(Chin et al. 2003). Results of the moderating test are shown in Table 4.5. Habit (H5a,b) 
was found to have significant negative moderating effects on the relationship between 
user competence and extended use (H1a), and on the relationship between user 
competence and integrative use (H1b). However, habit (H5c) was found to have 
insignificant moderating effect on the relationship between user competence and 
emergent use (H1c). In total, eleven hypotheses (H1a,b,c, H2a,b, H3a,b,c, H4c, and 
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Table  4.5 Moderating Test Results 
DV Extended Use Integrative Use Emergent Use 
 D Only D + 
Habit 
D + I D Only D + 
Habit 
D + I D Only D + Habit D + I 
UCP 0.304*** 0.299*** 0.250** 0.260*** 0.256*** 0.202* 0.294*** 0.285*** 0.222*** 
UIP 0.231** 0.246** 0.254*** 0.378*** 0.387*** 0.323*** -0.126 -0.101 -0.058 
UMG 0.278*** 0.220** 0.245*** 0.157* 0.121 0.124 0.290*** 0.193* 0.161 
USD 0.059 0.029 0.047 0.090 0.071 0.128 0.338*** 0.287*** 0.342*** 




  -0.250*   -0.231*   -0.058 
R2 0.538 0.548 0.571 0.560 0.564 0.598 0.490 0.519 0.550 
∆R2  0.010 0.023  0.004 0.034  0.029 0.031 
F 
value 
 4.425* 2.627*  1.835 4.144**  12.058*** 3.376* 
Note: 1. DV: Dependent Variable 
          2. D Only: Direct Effects Only; D + Habit: Direct Effects with Habit; D + I: Direct 
and Interaction Effects 
          3. *: p < 0.05, **: p < 0.01, ***: p < 0.001 
 
4.7 Discussion and Implications 
4.7.1 Discussion of Findings 
4.7.1.1 User Empowerment for IS Infusion 
There are several interesting findings in this study. Our results show that all four 
empowerment cognitions – user competence, usage impact, usage meaning, and user self-
determination have significant effects on one or more subtypes of IS infusion – extended 
use, integrative use, and emergent use. Specifically, user assesses his/her daily system 
usage via reflective cognitive processing, which is the primary driver in his/her mindset 
(Jasperson et al. 2005). The direct experience makes available more information about 
the use of the IS which enables user to evaluate the usage in a clear, confident, and 
meaningful way (Fazio and Zanna 1981). Gradually, continuous assessment of system 
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usage leads to an accessible attitude from user’s memory which influences subsequent 
behavior (Fazio and Zanna 1981). Our findings have thus demonstrated the predictive 
validity of user empowerment from an authentic attitudinal perspective in motivating user 
towards IS infusion.  
 
This study indicates that user competence significantly determines extended use, 
integrative use, and emergent use. Our findings are similar with previous research where 
user competence was found to be an important determinant of user’s system usage 
(Marcolin et al. 2000). Users who are competent with the target system are arguably more 
proactive in using it and would propose ways to fully utilize the IS beyond customary 
usage (Bassellier et al. 2001). This study thus has reaffirmed the importance to include 
user competence in IS usage models (Marcolin et al. 2000). Particularly, our study is the 
first to employ user competence in examining IS infusion, whereas previous IS infusion 
studies have not utilized any competence-related construct in their investigations.   
 
Next, this study indicates usage impact to significantly determine extended use and 
integrative use. Previous research has used impact-related construct – perceived 
usefulness to examine IS infusion. Perceived usefulness was found to have significant 
effect on extended use (Wang and Hsieh 2006). Nevertheless, in their later study, Hsieh 
and Wang (2007) found perceived usefulness to have only marginal significance on 
extended use. One possible explanation for the inconclusive results could be that 
perceived usefulness becomes less important with increasing usage experience as the 
expected performance benefits for using the IS have been confirmed. Hence when 
routinization is high, users will be more concern about the direct usage impact on their 
task outcomes. Such concern grows over time and users will use the IS more fully the 
greater the usage influence (breadth and depth) on their task outcomes. Our findings 
bolster that of previous research by using a more relevant usage impact construct for the 
context of IS infusion.   
 
For the third cognition, this study indicates usage meaning to have significant effects on 
extended use, integrative use, and emergent use. Previous studies have used meaning-
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related constructs – attitude (Jones et al. 2002), satisfaction (Hsieh and Wang 2007; 
Wang and Hsieh 2006), and symbolic adoption (Wang and Hsieh 2006) to examine IS 
infusion. Attitude was found to have a significant effect on infusion (Jones et al. 2002). 
Symbolic adoption was found to be a determinant of extended use and emergent use 
(Wang and Hsieh 2006). Further, satisfaction was found to determine extended use but 
being a relatively weak motivation, as compared to symbolic adoption, had failed to 
determine emergent use (Wang and Hsieh 2006). However, contrary to their earlier study, 
Hsieh and Wang (2007) found satisfaction to have an insignificant effect on extended 
use. This suggests that satisfaction as a motivation is insufficient for IS infusion and a 
strong motivation such as symbolic adoption is necessary. Nevertheless, Wang and 
Hsieh’s (2006) results have shown that symbolic adoption does not contribute 
significantly to the variances in extended use and emergent use. One possible explanation 
is that three of the dimensions of symbolic adoption - heightened enthusiasm, use 
commitment, and mental acceptance are intrinsic motivations in using the system for its 
own sake, and the effort worthiness dimension is an extrinsic motivation driven by user’s 
expectation of favorable return for effort invested. As such, using motivation which 
predominantly focuses on deriving satisfaction and pleasure only in using the system is 
not as feasible in an organizational context. Our study refines previous studies by using 
an evaluation-based usage meaning in assessing the perceived value based on self-interest 
motive of system usage.   
 
Lastly, this study indicates user self-determination to determine emergent use. Our 
findings parallel with previous IS studies (Jones et al. 2002) where facilitating condition 
(i.e., supportive work environment) was found to become important after adoption 
because an environment with avenues for support and removal of barriers are essential 
for users to attain higher level of use. Likewise, autonomy has been found to increase 
user’s intention to innovate with IT (Ahuja and Thatcher 2005).   
 
However, the results show three insignificant direct relationships. Usage impact was 
found to have an insignificant relationship with emergent use. One possible explanation 
is that emergent use requires innovative use of the IS which embodies uncertainty 
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concerning the outcomes. Our findings resonate with Jones et al. (2002) where impact–
related construct – perceived usefulness becomes insignificant in determining sales 
personnel’s infusion of the SFA system. However, our findings contradict Wang and 
Hsieh (2006) where perceived usefulness was found to significantly determine emergent 
use.  
As highlighted by one user: 
 
“No [emergent use], must follow procedures for failure analysis. It [system] is 
important. We cannot afford machine to down for long time.” (Engineer, 
Manufacturing Operations) 
 
Furthermore, user self-determination was found to have insignificant relationships with 
extended use and integrative use. This may be due to the context of this study, an 
enterprise system, where there are company policies and procedures enforced in the use 
of IS. The linkages among tasks have already been configured and functions access rights 
given according to user’s task types. As such, users would be unlikely to perceive much 
self-determination in using the IS.  
As commented by some users: 
 
“I only use current setup function to perform my tasks. I just follow procedures 
and use it enough to do my work.” (Export assistant, Shipping) 
 
“No [integrative use]. The linkages and the access rights are already well-
defined.” (Planner, Business Planning)  
 
4.7.1.2 The Moderating Effects of Habit 
Also, this study indicates habit to have significant negative moderating effect on the 
relationship between user competence and extended use, and on the relationship between 
user competence and integrative use. When an individual uses the IS everyday, the usage 
becomes automatic and the need for them to pay conscious attention to the sequences 
decreases. Specifically, non-reflective cognitive processing dominates user’s accessible 
attitude where s/he will become less attentive to more information and skill acquisition 
(Ouellette and Wood 1998). As the usage has become effortless and efficient to them, 
user will remain satisfied with their current level of usage. Specifically, user’s depth of 
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knowledge base stabilizes and that its influence on extended use and integrative use will 
diminish with time because competence has a non-routine property (Bassellier et al. 
2001) in which the role of knowledge, skill and confidence will decrease as habit 
increases (Aarts et al. 1998). 
 
Nevertheless, habit was found to have an insignificant moderating effect on the 
relationship between user competence and emergent use. One possible explanation is that 
as indicated by Zmud and his associates (Saga and Zmud 1994; Zmud and Apple 1992), 
emergent use is a more developed form of infusion than the other use types, i.e., extended 
use, and integrative use. Competence probably does not matter much for habitual users to 
perform extended and integrative use, which are somewhat straightforward applications 
of continued use. However, emergent use is highly innovative, and even for habitual 
users, competence is still a key to exploring innovative ways to use the system. Thus, 
habit does not reduce the effect of competence on emergent use.  
 
4.7.2 Post Hoc Analysis 
We conducted a post hoc analysis for any moderating effects of habit on the other 
hypothesized relationships. Two new moderating effects of habit were found: on the 
usage meaning and extended use relationship (∆R2 = 0.023, F-value = 2.627, β = 0.194, p 
< 0.05), and on the user self-determination and integrative use relationship (∆R2 = 0.034, 
F-value = 4.144, β = 0.288, p < 0.01). Interestingly, contrary to our expectation, these are 
positive moderating effects. These post hoc findings have thus gone beyond the 
theoretical assumptions of habit in demonstrating habit to be not only a suppressor but 
also an enhancer.  
 
Plausible explanations for the positive moderating effects are first, habit developed is 
likely due to previous positive experiences in using the IS extensively which aligned with 
user’s own value system (Verplanken 2006). User internalizes the usage experience when 
the perceived probability that usage will lead to particular perceived value becomes more 
salient. Under the habitual influence, user will then expend less mental effort and will 
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anchor on initial deliberation that usage is significant and meaningful. Thus, value 
attached to extended use will be enhanced with the passage of time.  
As said by one user: 
 
“Yes, [system] is very important and meaningful since the SO (sales order), 
billing and PR/PO (purchase request/purchase order) system etc., are all in 
[system]. Using [system] has already become my habit in daily work routine. I 
use all [system] functions available to help me in my work e.g., to find out/ 
investigate expense which helps in my forecasting task. Also like closing JVs 
(journal vouchers), run P&L (profit & loss), run expenses analysis, materials 
drawing report, sales and revenue analysis, and many others.” (Accountant, 
Finance)  
 
Second, user likely would face constraining conditions in using the IS. But over time 
when usage becomes a habit, the subconscious usage circumstance allows user not to 
perceive any constraints in using the IS to better coordinate his/her tasks (Verplanken 
2006). Particularly from the repetition of system usage, user experiences fluency and ease 
in his/her system use. Also, user believes that his/her usage behaviors are legitimate (i.e., 
doing the right thing) and this will strengthen user’s sense of determination for system 
use. Gradually, user will come to perceive able to self-determine system usage for 
reinforcement of linkages among tasks as it becomes automatic.  
As said by one user: 
 
“I have used the system for many years. It [system] has already become where I 
do my work. I need to liaise with many people [internal customers and external 
suppliers and contractors]. It is natural for me to use the system to its best 
possible to help me integrate all data I need to have a summary or overview of 
the information, for example, suppliers info, delivery time, inventory status… I 
need them [information] quick and good for my tasks.” (Buyer, Supply 
Management) 
 
4.7.3 Implications for Research 
This study offers several salient implications for theory. First, existing IS infusion 
research has employed rational factors and models that are used for adoption and 
continued use which are inappropriate for examining infusion (Cooper and Zmud 1990). 
Comparatively, past research (e.g., Cooper and Zmud 1990) has suggested that authentic 
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motivation of user might better explain user’s infusion behaviors (Ryan and Deci 2000). 
Therefore, this study introduces a new concept, user empowerment, based on the 
psychological empowerment theory to IS literature. This study developed a theoretical 
model that examines user empowerment as the authentic motivation for explaining IS 
infusion.  
 
Second, for the development of user empowerment construct, this study has identified 
four dimensions based on the four dimensions of psychological empowerment (Spreitzer 
1995). For the development of infusion construct, this study includes integrative use and 
has extended previous research to examine the three subtypes (Saga and Zmud 1994) in 
one model. More importantly, the relationships between the user empowerment 
dimensions and the infusion subtypes are significant contributions towards theoretical 
advancement on IS infusion.  
 
Third, existing IS research on habit are limited to IS continuance (e.g., Limayem et al. 
2007). To the best of our knowledge, this study is the first to show the moderating role of 
habit at the highest level of use, IS infusion. In addition, this study provides explanations 
for the underlying mechanisms that govern user empowerment to IS infusion and the 
interaction between habit and user empowerment using deliberative cognitive process and 
spontaneous cognitive process, respectively (Jasperson et al. 2005). 
 
4.7.4 Implications for Practice 
The findings of this study show that user competence, usage impact, and usage meaning 
determine extended use and integrative use, while user competence, usage meaning, and 
user self-determination determine emergent use. In order to attain IS infusion, it is 
important for managers to devise strategies to foster user empowerment, i.e., authentic 
motivation, in users. As suggestions in developing each of the user empowerment 
cognitions, managers can consider to provide user training (for user competence), 
communicate their support to the population of users (for usage impact), identify key 
users (opinion leaders) (Vecchio 1988) to share with others the value of using the IS in 
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their tasks (for usage meaning), and aim for a flexible IS (for user self-determination). 
According to the priorities of each company, managers should identify their required 
infusion subtypes and focus on enhancing the corresponding determining user 
empowerment cognitions.  
 
Inevitably, usage habit likely will be formed for system that has been in operation for 
some time, because humans are by nature creatures of habits. Managers should devise 
strategies and inject interventions appropriately to disintegrate unwanted habits from 
forming. Interventions such as training, enhancements or upgrade to the system 
(Jasperson et al. 2005) can help to breakdown habit which has been shown in this study 
to undermine user competence for infusion. On the other hand, this study has shown that 
habit can also be desirable as it anchors and enhances user’s perceived usage meaning 
and self-determination for infusion. Therefore, managers should adopt effective strategies 
that can impede user competence from eroding away due to repetition while facilitate 
usage meaning and user self-determination to grow (Ouellette and Wood 1998).  
 
4.7.5 Limitations and Future Directions 
The results of this study should be interpreted in the context of its limitations. First, our 
focus is on a single company. This may raise concern about generalizability of our 
findings. Additional research can replicate the current investigation across a variety of 
settings and technologies, for example to extend this research to the Web 2.0 technology 
and public information systems which have the cornerstone philosophy in empowering 
users/citizens for their uses. The robustness of the results would then be established. This 
will also corroborate the efficacy of our theoretical model.     
 
Second, our study explicitly focuses on the bright side of IS underutilization issue, by 
looking at user empowerment factor leading to infusion. Previous research has suggested 
user’s feeling of powerlessness to be the root cause for him/her to have underused the IS 
(Markus 1983). Therefore, an interesting avenue for further research at the post-
implementation stage would be to investigate the dark side of the same phenomenon i.e., 
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underutilization by looking at factors that lead to feeling of powerlessness manifests in 
user resistance towards higher levels of system use.   
 
Third, data gathered for this study are cross-sectional in nature which made identification 
of the directions of causal influence difficult. An avenue for future research will be to 
undertake a longitudinal study in studying the inter-relationships among the four 
cognitions of user empowerment. Further, Saga and Zmud (1994) have suggested 
extended use and integrative use to eventually lead to emergent use. Wang and Hsieh 
(2006) have also found extended use leading to emergent use. Thus future studies can 
also test the temporal order of the three subtypes of IS infusion – extended use, 
integrative use and emergent use. Teasing out the inter-relationships among the user 
empowerment cognitions and the temporal order of infusion subtypes likely will uncover 
more insights.   
 
Lastly, based on the psychological empowerment theory, our infusion model has 
demonstrated its appropriateness for examining IS infusion. Nevertheless, it is plausible 
and we cannot prove to the exclusion of other traditional predictors for example 
perceived usefulness, user satisfaction, incentive and so forth to explain variance in 
infusion. Thus further studies can include comparison with alternative models so as to 
establish the superiority of current research model as well as offer additional insights to 
existing body of knowledge.   
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CHAPTER 5 AN EMPIRICAL INVESTIGATION OF THE 
ANTECEDENTS OF USER EMPOWERMENT IN 
INFORMATION SYSTEMS INFUSION  
5.1 Overview 
Although Chapter 4 informs that user empowerment leads to IS infusion, nevertheless, it 
did not consider the manipulable antecedent condition that can evoke such authentic 
motivation in user. Previous research has found job design of high motivational potential 
to be able to prompt the feeling of empowerment in employee (Kraimer et al. 1999; Liden 
et al. 2000). Transferring this into the IS context, as user sense-makes his/her work 
environment everyday, future studies can identify user’s immediate work environment 
characteristics, particularly the IS characteristics, that can facilitate in evoking user 
empowerment. This way, a nomological network of user empowerment can be developed 
and tested. 
 
Chapter 5 thus seeks to address the “what” question in the investigation of IS infusion 
from the user empowerment perspective. Specifically, this study examines the antecedent 
factors in an individual user’s proximal working environment that evoke authentic 
motivation i.e., user empowerment towards IS infusion. This study extends the job 
characteristics theory (Hackman and Oldham 1976) by incorporating IS characteristics 
constructs based on O’Brien’s (2004) taxonomic framework of IS components. Thus, 
study advances the antecedent conditions of user empowerment to comprise of IS 
characteristics i.e., technical support, perceived fit, user influence, and IS flexibility and 
task characteristics i.e., task feedback, task autonomy, and task meaningfulness. 
Individual user interprets the IS and task characteristics in his/her daily work via active 
cognitive processing (Jasperson et al. 2005). The direct working experience accentuates 
the antecedent characteristics where their saliency resides in user’s accessible attitude in 
memory. Over time with the continuous interpretation, user learns from the influence of 
the antecedents factors and develops a strong attitude i.e., user empowerment. As 
experience grows, user internalizes the effect of his/her behavior. The strong attitude is 
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reinforced and the potency of user’s attitude reflected in his/her action i.e., IS infusion 
(Fazio and Zanna 1981; Jasperson et al. 2005).        
 
5.2 Research Model 
On the basis of the theoretical discussion earlier, we developed a second research model 
presented in Figure 5.1. We postulate user empowerment to mediate the relationship 
between user’s proximal working environment and IS infusion. Thus, IS characteristics 
and task characteristics are hypothesized as the antecedents of the four user 














Figure  5.1 Research Model 2 
 
5.3 Research Hypotheses 
User increases his/her levels of system use as usage experience increases (Bergeron et al. 
1995). Technical support becomes a necessary resource to increase his/her mastery in 
performing the more demanding usage activities. We define technical support as the 
degree of technical assistance/advice (i.e., troubleshooting, training, and documentation) 
provided to facilitate system use (Thompson et al. 1991). Previous research has found 
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increasing proficiency and cognizance of the potential usage of system, thereby enhances 
user’s perception of his/her competence in system use (Bandura 1986; Das 2003; 
Karahanna and Straub 1999). Hence we hypothesize: 
 
H1: Technical support has a positive effect on user competence 
 
Task feedback provides information to the individual about his/her performance which in 
turn affects individual’s perception of self-efficacy (Gist 1987, Gist and Mitchell 1992). 
With favorable task feedback, individual is driven to achieve greater degree of 
correspondence between his/her competence and task expectations (Kraimer et al. 1999). 
Specifically, feedback loop from task performance would lead individual to increase 
his/her system usage competence for performing tasks. Hence we hypothesize:   
 
H2: Task Feedback has a positive effect on user competence 
 
Psychological empowerment theory posits that individual who perceived competence 
would develop a feeling of in control of a particular situation (Thomas and Velthouse 
1990). Thus, when user perceived having competence in using the IS to accomplish tasks, 
s/he would be able to maximize the usage (Bandura 1997). Armed with skills, knowledge 
and confidence, competent user has greater perception of the system potential and will 
anticipate and seize opportunities to perform value adding usage activities (Gorsline 
1996). Specifically, user has a better grasp of the system functionalities and is able to use 
more of them to accommodate tasks (i.e., extended use) and to better organize related 
tasks (i.e., integrative use). S/he is also able to synthesize knowledge to experiment novel 
methods of use (i.e., emergent use) (Locke et al. 1984). Hence we hypothesize: 
 
H3: User competence has a positive effect on IS infusion 
 
According to the task-technology fit (TTF) theory, fit between task demands and system 
functionalities significantly determines usage impacts (Goodhue and Thompson 1995). 
Specifically, user’s perceived fit refers to the match between the technology and the task 
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to which the technology is being applied (Kwon and Zmud 1987). Accordingly, we 
define perceived fit as the degree to which the system matches with user’s tasks 
(Goodhue and Thompson 1995). Previous research has conceptualized fit by looking only 
at the fit of technology in producing task’s required data output (e.g., Goodhue and 
Thompson 1995). Also, as the TTF construct has been operationalized to be specific to 
the technology examined in the research, this has resulted in the existing TTF 
measurement having low generalizability (e.g., Dishaw and Strong 1999; Goodhue and 
Thompson 1995). Therefore, inquiry into the concept of fit should be structured to 
comprise of broader categories such as data, process, and output, instead of only focusing 
on output as what has been done in previous research (Nah et al. 2004). In this vein, we 
conceptualize and measure perceived fit by viewing it from the input, processing, and 
output perspective. 
 
When user perceives a high fit between system functions and task needs, the system is 
considered to be a useful tool that has significant influence on user’s task performance, 
while a poorly fit system is an obstacle to the user in performing tasks (Goodhue 1995). 
Thus, when user perceives fit, s/he is able to see opportunities for positive consequences 
of system usage (Gist 1987; Gist and Mitchell 1992; Igbaria 1993; Webster and 
Martocchio 1992). Hence we hypothesize: 
    
H4: Perceived fit has a positive effect on usage impact 
 
According to personal control theory, task feedback informs user of the performance of 
his/her task activities through using the system (Greenberger and Strasser 1986; 
Hackman and Oldham 1976). As such, usage impact increases with the accumulation of 
favorable task feedbacks. In other words, the more favorable the task feedback, it 
indicates the greater the user’s system usage impact. Hence we hypothesize: 
 
H5: Task Feedback has a positive effect on usage impact 
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When an individual feels empowered, s/he would perceive able to anticipate outcome 
(Thomas and Velthouse 1990). With the expectation of significant impact resulting from 
his/her usage level, user will be more engaged and channeled investments of 
discretionary work efforts to proactively exploit the IS to its full potential (Vroom 1964). 
Specifically, user would fully use the IS to enrich and broaden his/her task performance 
(i.e., extended use and integrative use), and add innovative elements (i.e., emergent use) 
to the customary way of system usage to improve the processes by which the task is 
performed (Bandura 1986). Hence we hypothesize:  
 
H6: Usage impact has a positive effect on IS infusion  
 
According to TTF theory, perceived fit of system use in supporting tasks leads to user’s 
positive evaluation, in which user would feel system usage to be of value in relation to 
his/her own value system (Goodhue 1995). Thus, user who perceives system to fit with 
his/her task motivation would find meaning and will be more involved in using the 
system over time (Goodhue and Thompson 1995). User finds using the system to be 
important when system fits well with his/her task needs (Goodhue and Thompson 1995; 
Thompson et al. 1994). Hence we hypothesize: 
 
H7: Perceived fit has a positive effect on usage meaning 
 
Individuals are embedded within social networks where they obtain information through 
their social groups (Granovetter 1985). Furthermore, social information processing theory 
has posited that individual tends to believe others’ interpretation of an ambiguous and 
uncertain situation to be more accurate and will reform his/her perception by internalizing 
the opinion and suggestion of the social group (Salancik and Pfeffer 1978). Particularly, 
system users constitute an influential social group to an individual user as his/her 
important referent (Gallivan et al. 2005). In this study, we define user influence as the 
degree to which users are in favor of the system (Venkatesh et al. 2003). Thus if system 
users perceive the system favorably, individual user will shape his/her own value system 
  133 
to be in congruence with that of other users’ (Kelman 1958; Kim et al. 2007). Hence we 
hypothesize: 
 
H8: User influence has a positive effect on usage meaning 
 
User perceives task to be meaningful if it requires him/her to employ a variety of skills to 
complete, from beginning to end, and has significant impact on others such as his/her 
coworkers (Brief and Nord 1990; Hackman and Oldham 1976). As user’s tasks are IT-
enabled, user’s perception of tasks will influence his/her perception of system usage 
because tasks are executed through using the system. Conceivably, user who perceives 
task to be meaningful will likely perceive system usage for performing tasks to be 
similarly meaningful and significant. Hence we hypothesize: 
 
H9: Task Meaningfulness has a positive effect on usage meaning 
 
According to the psychological empowerment theory, individual performs target activity 
because s/he has perceived it to be meaningful (Thomas and Velthouse 1990). When a 
user perceives value of system usage to be in accordance with his/her personal needs and 
desires, s/he will perceive such use as being important and personally relevant (Baroudi 
et al. 1986; Jackson et al. 1997). When user perceives system usage to be meaningful, 
s/he would engage and commit in using more of the system functionalities to perform 
tasks (i.e., extended use), reinforce linkages among tasks (i.e., integrative use), and also 
try to use the IS creatively to accomplish tasks (i.e., emergent use) (Hunton and Price 
1997). Otherwise, if user’s perceived value of system usage is low, s/he would use it only 
perfunctorily (Lyytinen and Hirschheim 1987). This is consistent with Bandura’s (1986) 
assertion that “people do not care much how they do in activities that have little or no 
significance for them, and they expend little effort on devalued activities” (p. 348).  
Hence we hypothesize:  
 
H10: Usage meaning has a positive effect on IS infusion 
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IS flexibility allows users to adapt system use under changing or unanticipated demands 
(Wixom and Todd 2005). Specifically, IS flexibility is needed to support changes in 
users’ tasks requirements (Gebauer and Schober 2006). We define IS flexibility as the 
degree to which system can be adapted to changing demands of users (Wixom and Todd 
2005). Previous research has found flexibility to determine the degree of user self-
determination in using the system (Gebauer and Schober 2006). Insufficient 
flexibility/adaptability causes users to face prohibitive effort (e.g., major changes) in 
influencing usage. Thus, IS flexibility would allow the user to perceive able to decide 
when and how s/he wants to adapt the IS to support his/her task circumstances. Hence we 
hypothesize: 
 
H11: IS flexibility has a positive effect on user self-determination 
 
Previous research has found that in the absence of task autonomy, user is unlikely to exert 
effort and time to experiment with the technology (Saga and Zmud 1994). According to 
self-determination theory (Deci and Ryan 1985), user who perceives his/her tasks as 
autonomy supportive, that is, s/he is able to design and enforce own manner of operation, 
would accordingly allow him/her to perceive self-determination of system usage in 
carrying out his/her tasks (Reeve 1996). User who perceives task autonomy feel capable 
of shaping his/her task environment. Likewise s/he feels independence in using the 
system and will feel able to self-determine system usage in performing tasks (Deci and 
Ryan 1985). Hence we hypothesize: 
 
H12: Task Autonomy has a positive effect on user self-determination 
 
An empowered individual would perceive having the autonomy to decide execution of 
target activity (Thomas and Velthouse 1990). When a user perceives the usage 
environment as being conducive and providing opportunities, s/he would take initiative to 
fully use the IS in tasks (Gagne and Deci 2005). Specifically, user perceives having 
discretion over the manners of system usage and need not wait for instructions before 
proceeding to exploit more of the available system functionalities to support tasks (i.e., 
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extended use), enhance coordination of related-tasks (i.e., integrative use), and explore 
new ways (i.e., emergent use) to better use the IS in accomplishing tasks (Scott and Bruce 
1994). Hence we hypothesize: 
 
H13: User self-determination has a positive effect on IS infusion 
 
5.4 Control Variables 
Apart from the above hypotheses, we control for other potential determinants to eliminate 
spuriousness. The control variables are job type, rank, gender, age, job tenure, and work 
group climate for achievement. We include these variables as they are likely to covary 
with the independent variables. 
 
Previous research has suggested job type (Gallivan et al. 2005), rank (Gagne et al. 1997; 
Spreitzer 1996), gender (Correll 2001; Munro et al. 1997), age (Munro et al. 1997), job 
tenure (Munro et al. 1997), and work group climate (Anderson and West 1998) to have 
effects on usage behavior. Job type (Gallivan et al. 2005) and rank (Gagne et al. 1997; 
Spreitzer 1996) are included to indirectly control for individuals’ task-related 
requirements to use IS as individuals with different job natures and ranks are found to 
experience feelings of empowerment to varying degrees (Zimmerman 1995). Gender has 
been found to correlate with competence in which male tends to overestimate, thus it is 
included as a control variable (Correll 2001; Munro et al. 1997). Work group climate for 
achievement is included because work group climate has a positive effect on 
innovativeness (Anderson and West 1998). Finally, following previous research (Munro 
et al. 1997), we include age and job tenure to control for their potential effects on user 
competence (Munro et al. 1997). These variables will be included in the research model 
testing to control for their effects on IS infusion.  
 
5.5 Instrument Development 
For the measurement instrument development, we adapted existing validated scales for 
our research context, i.e., to use the system in tasks. Three items for the IS infusion scale 
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were adapted from Jones et al.’s (2002) “use system to its fullest potential” (INF2), “use 
all capabilities of the system” (INF3) and “doubt there are any better ways to use the 
system” (INF4). One item was newly developed to reflect “make the best use of the 
system” (INF1). 
 
Regarding the four dimensions of user empowerment, firstly, user competence was 
conceptualized in terms of individual’s knowledge, skills, and self-efficacy. All the three 
items (UCP2, UCP3, and UCP4) from Spreitzer’s (1995) competence scale were adapted 
which reflected the self-efficacy and skills concepts. Spreitzer’s competence scale was 
further expanded to reflect the knowledge concept (UCP1) of user competence using one 
item for knowledge component generated based on the descriptions of user competence 
from Marcolin et al. (2000) and Munro et al. (1997) because no measure exists in the 
literature. For the scale of usage impact, all three items (UIP2, UIP3, and UIP4) from 
Spreitzer’s (1995) impact scale was adapted. One additional item was included which 
was self-developed to assess the degree of usage effect on task outcomes (UIP1). For the 
usage meaning scale, in order to capture respondents’ perception of system use as being 
important and meaningful, all three items (UMG1, UMG2, and UMG4) from Spreitzer’s 
(1995) meaning scale was adapted with one additional item included which was adapted 
from May et al. (2004) to incorporate the value concept (UMG3). Lastly, all the three 
items (USD1, USD2, and USD4) from Spreitzer’s (1995) self-determination was adapted 
for the scale of user self-determination with one additional item adapted from Ahuja and 
Thatcher (2005) to express the freedom to decide concept (USD3).  
 
Regarding the IS characteristics variables, three items for the technical support scale was 
adapted from Thompson et al.’s (1991) “technical guidance” (TST1), “instruction” 
(TST2), and “person for assistance” (TST3) in the use of the system. One self-developed 
item to measure respondents’ perception of the “availability of technical support to them 
when encounter difficulties in using the system” (TST4). For the scale of perceived fit, 
one item was adapted from Nah et al.’s (2004) “fits well with needs” (PFT1), one item 
was adapted from Lin and Huang’s (2008) “compatible with tasks” (PFT3), and two self-
developed items “suitable” (PFT2) and “appropriate” (PFT4) in assisting them on their 
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tasks. The scale for user influence was newly developed to assess respondents’ 
perception that most users would “think the system is good” (UIF1), being “supportive” 
(UIF2), “in favor of” (UIF3), and “hold positive views” (UIF4). Lastly, scale for IS 
flexibility was adapted from Wixom and Todd’s (2005) to account for system able to be 
“flexibly adjusted” (ISF1), “versatile” (ISF2), and “adapted” (ISF3) in addressing 
respondents’ needs.    
 
The questionnaire employed the seven-point Likert scale. The questionnaire also 
collected demographic data. We conducted a series of pre-tests to check the psychometric 
properties of the measurement scales (Straub 1989). Before data collection, three IS 
researchers with expertise in survey methods had reviewed the instrument and checked its 
face validity. We then conducted a sorting exercise following the procedures from Moore 
and Benbasat (1991). Six graduate students were invited to participate in the sorting 
exercise. Overall, the six sorters correctly placed the items onto the intended constructs. 
The sorting results indicated that the inter-judge raw agreement scores averaged 0.84, 
Kappa scores averaged 0.88, and the average overall placement ratio of items within the 
targeted constructs was 0.95 as shown in Tables A.4-A.6 (see Appendix A). In addition, 
the questionnaire had been discussed in focus group which comprised of eight employees 
from the target company. Based on the results of the pre-tests and interviews, changes 
were made to the format and/or wording of the questions where appropriate. The final 
version is shown in Table B.1 (see Appendix B).    
  
5.6 Data Analysis and Results 
5.6.1 Scale Validation 
This study carried out data analysis in accordance with a two-stage methodology 
(Anderson and Gerbing 1988) using PLS-Graph version 3.00. PLS was selected because 
it allows testing of both direct effects and moderating effects in a same model. Further, 
PLS is not constrained by the non-normality of data. The first step was to assess the 
constructs for convergent validity and discriminant validity by performing confirmatory 
factor analysis (CFA). In CFA, convergent validity of the measurement model was 
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checked using three criteria. First, the standardized path loading of each item, which 
indicates its association with its intended latent construct, must be statistically significant 
and greater than 0.7. Second, the composite reliability (CR) and the Cronbach’s alpha (α) 
for each construct must be larger than 0.7. Third, the average variance extracted (AVE) 
for each construct must exceed 0.5. As shown in Table 5.1, all values have satisfied the 
required thresholds. Thus convergent validity of the constructs was supported. 
 
Table  5.1 Results of Reliability and Convergent Validity Tests 
Construct Item Item 
loading* 
Construct Item Item 
loading* 
UCP1 0.87 UIF1 0.95 
UCP2 0.96 UIF2 0.96 
UCP3 0.96 UIF3 0.97 
User Competence 
(AVE = 0.87, 
CR = 0.96, 
α = 0.95) UCP4 0.94 
User Influence 
(AVE = 0.91, 
CR = 0.98, 
α = 0.97) UIF4 0.94 
UIP1 0.97 ISF1 0.98 
UIP2 0.95 ISF2 0.98 
UIP3 0.98 ISF3 0.97 
Usage Impact  
(AVE = 0.94,  
CR = 0.98,   
α = 0.98) UIP4 0.97 
IS Flexibility 
(AVE = 0.95, 
CR = 0.98, 
α = 0.98) 
  
UMG1 0.91 TFB1 0.95 
UMG2 0.94 TFB2 0.93 
UMG3 0.94 TFB3 0.92 
Usage Meaning 
(AVE = 0.86, 
CR = 0.96, 
α = 0.94) UMG4 0.92 
Task Feedback 
(AVE = 0.87, 
CR = 0.95, 
α = 0.93) 
  
USD1 0.95 TMG1 0.97 
USD2 0.96 TMG2 0.98 
USD3 0.95 TMG3 0.96 
User Self-
determination 
(AVE = 0.91, 
CR = 0.98, 
α = 0.97) USD4 0.96 
Task 
Meaningfulness 
(AVE = 0.94, 
CR = 0.98, 
α = 0.97)   
TST1 0.87 TAY1 0.96 
TST2 0.89 TAY2 0.96 
TST3 0.88 TAY3 0.97 
Technical Support 
(AVE = 0.77, 
CR = 0.93, 
α = 0.90) TST4 0.87 
Task Autonomy 
(AVE = 0.93, 
CR = 0.97, 
α = 0.96) 
  
PFT1 0.96 IFU1 0.90 
PFT2 0.96 IFU2 0.96 
Perceived Fit 
(AVE = 0.92, 
CR = 0.98, PFT3 0.96 
IS Infusion 
(AVE = 0.87, 
CR = 0.96, IFU3 0.95 
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α = 0.97) PFT4 0.97 α = 0.95) IFU4 0.91 
Note: *All item loadings are significant at 0.001 
 
Next, we assessed discriminant validity of the measurement model by comparing the 
squared root of AVE for each construct with the correlations between that construct and 
other constructs. Discriminant validity is indicated if the squared root of AVE is greater 
than the correlations between that construct and other constructs. From the correlation 
matrix as shown in Table 5.2, each construct’s squared root AVE was larger than its 
correlation with other constructs. Discriminant validity was also assessed using a process 
of constrained confirmatory factor analysis. The constrained test involves setting the 
correlation among pairs of variables to unity (1.0), and then testing the model again. A χ2 
difference test was used for comparing the results between the original and the 
constrained model. Discriminant validity will be evidenced if the χ2 difference is 
significant (supporting the original model). All χ2 statistics were significant (∆χ2 = 
219.83-1061.18, p < 0.001), indicating that the measurement model was significantly 
better than other alternative models. Hence discriminant validity was established. 
 
Table  5.2 Inter-Construct Correlations  
 Mean S.D. UCP UIP UMG USD IFU TST PFT UIF ISF TFB TMG TAY 
UCP 4.61 1.38 0.93            
UIP 4.98 1.45 0.57 0.97           
UMG 4.45 1.31 0.53 0.56 0.93          
USD 4.59 1.43 0.70 0.61 0.48 0.96         
IFU 4.64 1.52 0.60 0.76 0.50 0.55 0.93        
TST 4.12 1.56 0.44 0.26 0.42 0.39 0.25 0.88       
PFT 4.53 1.42 0.39 0.39 0.43 0.48 0.25 0.56 0.96      
UIF 4.16 1.34 0.35 0.39 0.58 0.36 0.35 0.56 0.57 0.95     
ISF 4.08 1.40 0.42 0.27 0.44 0.49 0.29 0.59 0.52 0.63 0.98    
TFB 4.42 1.43 0.55 0.42 0.54 0.55 0.42 0.67 0.41 0.56 0.65 0.93   
TMG 5.04 1.43 0.57 0.71 0.45 0.56 0.63 0.29 0.29 0.34 0.28 0.51 0.97  
TAY 4.82 1.35 0.47 0.47 0.47 0.70 0.34 0.30 0.55 0.41 0.42 0.47 0.46 0.96 
Note: Leading diagonal (bold figure) shows the squared root of AVE of each construct 
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5.6.2 Common Method Variance Testing 
We took a number of steps to reduce the potential of common method bias. These include 
appropriate instrument design, data collection procedures as well as testing our data for 
common method variance using procedure as suggested by Podsakoff et al. (2003) and 
Widaman (1985). Following this approach, four models are estimated: (1) a null 
measurement model, (2) a common-factor measurement model, (3) a multifactor trait 
measurement model, and (4) a trait measurement model with a method factor.  
 
Four models were estimated in LISREL 8.54 with the following results: Null model (χ2 = 
58408.71, df = 1128); common-factor model (χ2 = 12436.84, df = 902, p = 0.00, RMSEA 
= 0.25, NFI = 0.83, NNFI = 0.83, CFI = 0.84, AIC = 12612.84, and standardized RMR = 
0.12); multi-trait model: (χ2 = 2361.88, df = 836, p = 0.00, RMSEA = 0.094, NFI = 0.96, 
NNFI = 0.97, CFI = 0.97, AIC = 2669.88, and standardized RMR = 0.12); multi-trait 
model with a method factor (χ2 = 1901.04, df = 780, p = 0.00, RMSEA = 0.084, NFI = 
0.96, NNFI = 0.97, CFI = 0.98, AIC = 2321.04, and standardized RMR = 0.052). 
 
Results showed that model 4 was a slight improvement over model 3 (∆χ2  = 460.84, df = 
56) (Hu and Bentler 1999). Further, results indicated that the method factor accounted for 
1.02 per cent of the variance which was less than the critical effect value of 25 per cent 
(Williams et al. 1989), we concluded that our data do not suffer from common method 
variance. 
 
5.6.3 Hypotheses Testing 
We tested the hypotheses by applying the bootstrapping re-sampling technique to 
calculate the corresponding t-values for each path, in order to assess the significance of 
the path estimates. Except for user self-determination (H13), User competence (H3), 
usage impact (H6) and usage meaning (H10) were found to have significant effects on IS 
infusion, explaining 61.8% of the variance. Further, technical support (H1) and task 
feedback (H2) were found to have significant effects on user competence, explaining 
31.6% of the variance; perceived fit (H4) and task feedback (H5) were found to have 
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significant effects on usage impact, explaining 36.3% of the variance; perceived fit (H7), 
user influence (H8) and task meaningfulness (H9) were found to have significant effects 
on usage meaning, explaining 53.3% of the variance; IS flexibility (H11) and task 
autonomy (H12) were found to have significant effects on user self-determination, 
explaining 51.4% of the variance.   
 
In total, twelve hypotheses (H1-H12) were supported and one hypothesis (H13) was not 
supported. We also tested for multicollinearity. The variance inflation factors ranged 
from 2.257 to 3.420 which were below the critical threshold of 10, indicating that 






































































***: p < 0.001 
**: p < 0.01
*: p < 0.05
ns: insignificant at the 0.05 level 
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5.7 Discussion and Implications 
5.7.1 Discussion of Findings 
This study aims to address two research questions: (1) What factors affect user 
empowerment? and (2) Does user empowerment influence IS infusion? In seek to answer 
them, this study draws upon the psychological empowerment theory, job characteristics 
theory, taxonomic framework of IS components, and reflective cognitive processing 
mechanism to identify the antecedent factors in an individual user’s proximal work 
environment that can evoke authentic motivation in him/her towards IS infusion.  
 
There are several interesting findings in this study. Our results as depicted in Figure 5.2 
show that the IS characteristics and task characteristics have significant effects on the 
four empowerment cognitions – user competence, usage impact, usage meaning and user 
self-determination. In turn, three of the four empowerment cognitions significantly 
determine IS infusion. Specifically, user assesses his/her immediate working environment 
during daily system usage via reflective cognitive processing, which is the primary driver 
in his/her mindset (Jasperson et al. 2005). The direct experience makes available more 
information about the conditions for the use of the IS which enables user to conduct 
appraisal in a clear, confident, and meaningful way (Fazio and Zanna 1981). Gradually, 
continuous assessment leads to an accessible attitude from user’s memory which 
influences subsequent behavior, i.e., IS infusion (Fazio and Zanna 1981). Thus, from an 
authentic attitudinal perspective, our findings have demonstrated the predictive power of 
the identified antecedent factors to evoke user empowerment in motivating user towards 
IS infusion. 
 
5.7.1.1 Explaining IS Characteristics 
This study indicates that technical support significantly determines user competence. 
Technical support is an essential in enhancing user competence (skills, confident, 
knowledge) for the use of system. During users’ day-to-day usage of the system, users 
likely would encounter difficulties and would require assistance to provide information or 
impart knowledge to them to overcome the situations. Thus the interactions users have 
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with the support resources would help them to become proficient in the operation of 
system. However, our finding is contrary to Compeau and Higgins (1995b) where support 
was found to have negative influence on self-efficacy. One possible explanation may be 
that our conceptualization of user competence comprises of three components – 
knowledge, skills, and confidence in one’s ability whereas self-efficacy only narrowly 
focused on the confidence element. Furthermore, in agreement with Compeau and 
Higgins’ proposed explanation, reliance on support might have hindered the formation of 
user’s confidence during the initial use which has resulted in the negative association. 
However, over time as user’s learning experience increases during daily usage activities, 
the increase in user’s knowledge and skills nullifies the initial negative influence support 
has on self-efficacy and augments user’s confidence in ability. Our study has affirmed the 
importance of technical support in elevating user competence to higher levels.         
 
A positive feedback from one user: 
 
“The support from our IT helpdesk is prompt and excellent when it comes to 
system problems that we encounter during our use.” (Planner, Supply 
Management) 
 
As one user has mentioned:  
 
“We have mentorship program for newcomers, where they have on-the-job 
learning from their predecessors.” (Engineer, Manufacturing Operations) 
 
This study indicates that perceived fit significantly determines usage impact. A system 
that supports a user’s task would influence task outcome because task is enabled through 
the use of system. Thus the higher the fit of system with tasks, the higher will be user’s 
judgment of the impact of system usage. Our finding is consistent with previous research 
(Venkatesh and Davis 2000) where the interaction of job relevance and output quality 
significant determines perceived usefulness. The higher the output quality of system 
usage, the higher will be user’s perception of the association between perceived fit of 
system on his/her task performance. However, our finding is contrary to that of Dishaw 
and Strong (1999) where task-technology fit has insignificant effect on perceived 
usefulness. One explanation for this is that even though the system might fit well for the 
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execution of tasks, it might not determine one’s enhanced task performance, for example, 
increased productivity, efficiency, and so on. The usage impact on task outcome might be 
greater the higher the fit of system with tasks, but to determine positive outcomes in 
specific may need to be moderated or mediated by other more immediate precursors to 
perceived usefulness, for example, output quality (Venkatesh and Davis 2000) and 
perceived ease of use (Dishaw and Strong 1999).  
 
This study indicates that perceived fit moderately determines usage meaning. Past 
research has found perceived fit to positively influence user’s attitude toward system use 
i.e., user’s cognitive representation of value evaluation of using the system (Nah et al. 
2004). When user perceives system to fit well with his/her task, this will enhance the 
value attached to system usage in accordance to user’s own value system. Consistent with 
expectation, our result corroborate the findings of previous research which suggest that 
perceived fit of system has positive influence on user’s perception that to use the system 
is considered to be of value, important, and meaningful.          
 
This study indicates that user influence significantly determines usage meaning. System 
users, particular those in one’s work group, are important referent to an individual user 
(Gallivan et al. 2005). Thus when other users in one’s work group are in favor of using 
the system, user likely would identify and assimilate the prevalent norm, and would 
shape his/her value stance accordingly. This is because user wants to have a sense of 
security and belonging to his/her important referent in the organization and would pick 
up norm thinking as s/he makes assessment of his/her work environment. Our result 
converges with those of previous research which has found social influence to 
significantly determine user’s attitude (Hartwick and Barki 1994; Hsu and Chiu 2004), 
and has further underscored the importance of user influence on individual user’s attitude 
concerning post-implementation system use.    
 
“[System] fits well. It [system] seems to be designed in a way that is user-
friendly and pretty good ERP system. The attitude of most users is also good as 
they are able to use it [system] smoothly in their roles.” (Financial analyst, 
Finance)  
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This study indicates that IS flexibility significantly determines user self-determination. 
When the installed system is able to be adjusted by user to accommodate variations in 
his/her tasks requirements, this provides opportunities for user to decide how s/he wants 
to use the system. Our finding is supported by previous research where the higher the 
system flexibility, the higher is user’s perceived self-determination in deciding the 
manner of use (Gebauer and Schober 2006). Besides, previous research has suggested 
system potential could be developed beyond management prescription by users when it is 
flexibly configured (Malone et al. 1992).   
 
“[System] is quite versatile and not rigid. There was once where we need to 
have an urgent change from the usual usage procedure, and [system] has 
proven to be adaptable to meet our needs.”  (Secretary, Manufacturing 
Operations) 
 
5.7.1.2 Explaining Task Characteristics 
Consistent with theoretical expectations, our findings provide strong support for the 
primacy of task characteristics in engendering authentic motivation i.e., user 
empowerment (Hackman and Oldham 1976). This study indicates that task feedback 
significantly determines user competence. User learns through feedback after completion 
of a task supported by the system. Task feedback is therefore important in enhancing user 
competence because it provides the most immediate and accurate information about 
user’s competence adequacy (Bandura 1982).  
 
This study indicates that task feedback significantly determines usage impact. Task 
feedback has significant effect on user’s perceived usage impact through the knowledge it 
conveys to user about the results of his/her effort. User would be informed about the 
corresponding task outcome with respect to his/her effort invested in applying the system 
to task.    
 
This study indicates that task autonomy significantly determines user self determination. 
Previous research has suggested autonomy in performing task would allow user to feel 
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capable of shaping his/her task environment (Reeve 1996). As task is performed through 
the application of system, user would feel having the decision latitude in the use of 
system (Deci and Ryan 1985).      
 
This study indicates that task meaningfulness significantly determines usage meaning. As 
user’s tasks are IT-enabled, user’s perception of tasks will influence his/her perception of 
system usage because tasks are executed through using the system. Conceivably, user 
who perceives tasks to be meaningful likely would perceive system usage for 
accomplishing those tasks to be similarly meaningful and significant. 
 
5.7.1.3 Explaining User Empowerment and IS Infusion 
This study indicates that user competence significantly determines IS infusion. Our 
findings are similar with previous research where user competence was found to be an 
important determinant of user’s system usage (Marcolin et al. 2000). Users who are 
competent with the target system are arguably more proactive in using it and would 
propose ways to fully utilize the IS beyond customary usage (Bassellier et al. 2001). This 
study thus has reaffirmed the importance to include user competence in IS usage models 
(Marcolin et al. 2000). Particularly, our study is the first to employ user competence in 
examining IS infusion, whereas previous IS infusion studies have not utilized any 
competence-related construct in their investigations. 
 
Next, this study indicates usage impact to significantly determine IS infusion. Previous 
research has used impact-related construct – perceived usefulness to examine IS infusion. 
Perceived usefulness was found to have significant effect on extended use (Wang and 
Hsieh 2006). Nevertheless, in their later study, Hsieh and Wang (2007) found perceived 
usefulness to have only marginal significance on extended use. One possible explanation 
for the inconclusive results could be that perceived usefulness becomes less important 
with increasing usage experience as the expected performance benefits for using the IS 
have been confirmed. Hence when routinization is high, users will be more concern about 
the direct usage impact on their task outcomes. Such concern grows over time and users 
will use the IS more fully the greater the usage influence (breadth and depth) on their task 
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outcomes. Our findings bolster that of previous research by using a more relevant usage 
impact construct for the context of IS infusion. 
 
For the third cognition, this study indicates usage meaning to have significant effects on 
IS infusion. Previous studies have used meaning-related constructs – attitude (Jones et al. 
2002), satisfaction (Hsieh and Wang 2007; Wang and Hsieh 2006), and symbolic 
adoption (Wang and Hsieh 2006) to examine IS infusion. Attitude was found to have a 
significant effect on infusion (Jones et al. 2002). Symbolic adoption was found to be a 
determinant of extended use and emergent use (Wang and Hsieh 2006). Further, 
satisfaction was found to determine extended use but being a relatively weak motivation, 
as compared to symbolic adoption, has failed to determine emergent use (Wang and 
Hsieh 2006). However, contrary to their earlier study, Hsieh and Wang (2007) found 
satisfaction to have an insignificant effect on extended use. This suggests that satisfaction 
as a motivation is insufficient for IS infusion and a strong motivation such as symbolic 
adoption is necessary. Nevertheless, Wang and Hsieh’s (2006) results have shown that 
symbolic adoption does not contribute significantly to the variances in extended use and 
emergent use. One possible explanation is that symbolic adoption is an intense affection 
whereas most people perform work activities for practical reasons, for instance to earn 
money for a living. As such, using motivation which predominantly focuses on deriving 
satisfaction and pleasure only in using the system is not as feasible in an organizational 
context. Our study refines previous studies by using an evaluation-based usage meaning 
in assessing the perceived value of system usage. 
 
Lastly, this study indicates user self-determination to have insignificant effect on IS 
infusion. One interpretation of the result is that the result relates to the context of this 
study, an enterprise system, where there are organizational policies and procedures 
enforced in the use of IS. The system has already been configured and functions access 
rights given according to user’s task types. Only a required set of system capabilities is 
revealed to the user to succeed in tasks. User is precluded from unneeded capabilities so 
as not to overwhelm him/her with complexity. As such, user would be unlikely to 
perceive much self-determination in using the IS.  
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As summarized by one user: 
 
“I had learnt SAP before which helps in my experience in using [system]. It is 
meaningful as I use [system] for book keeping which in turn forms our financial 
reports and statements. The impact is definitely significant since the accounts 
are maintained by [system], and my journal posting will form part of the overall 
accounting process. As far as I am allowed, I can decide on my own how, when 
and what functions to use in my tasks. If I need to have access to more functions, 
I can always submit request for them. So overall, I think I have quite fully used 
the [system] in the best ways possible for my work.” (Financial analyst, Finance) 
 
“It is well-use by the organization. All the [system] modules are used and it is 
the ERP system of the company.” (Financial analyst, Finance)   
 
5.7.2 Implications for Research 
This study offers several salient implications for theory. First, existing job characteristics 
theory only consists of generic task characteristics constructs. However, the job 
characteristics theory was formulated more than three decades ago i.e., in the 1970s 
where job has evolved to be more IT-intensive today. Thus this study extends the job 
characteristics theory by adding IS dimensions to the usual task considerations. 
Specifically, we have theoretically and anecdotally identified IS-specific characteristics 
based on the taxonomic framework of IS major components (O’Brien 2004), extensive 
review of the IS literature and also feedbacks during our focus group sessions with the IT 
industry professionals/users.    
 
Second, existing IS research on post-adoption usage has used general intrinsic motivation 
such as satisfaction as mediator of the link between IS characteristics e.g., perceived 
usefulness and usage e.g., continuance (e.g., Bhattacherjee 2001b). This study is the first, 
to the best of our knowledge, to introduce an authentic motivation i.e., fullest expression 
of motivation under conditions supportive of competence and autonomy as the generative 
mechanism through which individual user’s work environment characteristics are able to 
exert influence to bring about IS infusion.    
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5.7.3 Implications for Practice 
The findings of this study show that IS and task characteristics determine user 
empowerment for IS infusion. These suggest the importance for managers to understand 
individual user’s perception of his/her work environment and to develop strategies in 
framing user’s experience that would raise his/her motivation for the use of system.  
 
Managers would benefit from knowing the key IS characteristics that foster user 
motivation and consider endeavouring in the following recommendations: (1) Assess the 
level of sophistication of technical support that experienced users desire, such as 
designing the technical support dimension as a knowledge base where users can tap upon 
for guidance or obtain information resource to enhance their competence. (2) Configure 
system that user can depend on to successfully deliver most of his/her job duty and to 
accommodate user’s task needs for its application to be impactful and of value. (3) 
Identify opinion leaders such as mentors in forming user’s belief that the system is a good 
technology tool and its usage will create value in one’s tasks. (4) Balance between levels 
of control (i.e., simplicity) and flexibility (i.e., complexity) of system functions that are 
accessible to user in optimizing his/her self-determination for use. 
 
Second, users routinely assess their assigned task definitions. Managers should structure 
users’ tasks to be in alignment with their job ambitions. In order to reap better 
performance gains from users, managers can consider to: (1) design task forms such that 
user could get to know about the results of his/her invested efforts and also his/her effort 
adequacy (2) include the use of a variety of skills for task execution to improve user’s 
marketability skill-sets, assign accountability/responsibility of tasks to user so that user 
can appreciate his/her task significance in the entire work process (3) trust users to have 
discretion over the implementation of tasks and not to wait for instructions from their 
supervisors or managers before proceeding.     
 
  150 
5.7.4 Limitations and Future Directions 
The results of this study should be interpreted in the context of its limitations. First, due 
to the size of sample, we acknowledge our limitation that the hypotheses proposed in the 
two chapters were not tested simultaneously. Nevertheless, our approach does allow us to 
have specific focus on the inquiry of interest: Chapter 4 focuses on the effect of user 
empowerment on IS infusion and the moderating role of habit on the user empowerment 
and IS infusion relationship. While Chapter 5 focuses the work environment antecedents 
of user empowerment for IS infusion. 
 
Second, the current study is based on cross-sectional data, thereby limiting the strength of 
causal inference and temporal sequencing which can be drawn from the findings. 
Although causal relationship is assumed in this study to be from work environment 
characteristics towards IS infusion mediate by user empowerment, reciprocal causality 
likely may exist because user plays an active role in shaping his/her attitude and 
perception of the work environment. Thus future longitudinal field study or experimental 
laboratory research i.e., finer-grained approach is warranted and encouraged to ascertain 
the causal nature of the relationship between work environment characteristics and 
infusion usage behavior.      
 
Third, this study examines the direct and indirect effects of work environment 
characteristics on user empowerment and infusion usage behavior. One potentially 
fruitful area for investigation would be to explore the boundary conditions for work 
environment characteristics with user empowerment and with infusion usage behavior. 
For a start, as routinization which is the precondition for infusion, is conduced for the 
formation of habit, future research can probe further into the moderating effect of habit to 
identify empirical boundary condition on individual user’s authentic motivation and 
infusion usage behavior.      
 
Fourth, this study proposes IS and task characteristics to be salient antecedents for user 
empowerment. It is both theoretically and empirically plausible that there exist other 
important dimensions that contribute to an individual user’s total working environment. 
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Therefore, future research can identify more proximal drivers of user empowerment. For 
example, the style of management and also an atmosphere of trust in user’s workplace 
likely might lead to him/her feeling empowered for system use.   
  
Lastly, this study employs psychological empowerment theory and job characteristics 
theory in its investigation of IS infusion. One avenue for future research may be to 
integrate psychological empowerment theory with complementary schools of thought for 
example, the social-technical system theory and the trust theory. Unique integration of 
complementary theories that rest on their respective idiosyncratic assumptions likely 
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CHAPTER 6 CONCLUSION 
While there is increase spending on IS, organizations have been plagued by 
underutilization of their IS. It is known that usage level determines performance and 
organizations are able to realize returns on investments only at infusion. Thus recent 
years have seen the development of research on IS infusion. However, IS research on 
infusion to-date has produced mixed results because they have employed extrinsic and 
intrinsic motivations used in explaining in-role behaviors, to predict infusion which is an 
extra-role behavior. Comparatively, infusion requires authentic motivation the highest 
level of motivation by self-interest for enhanced performance.     
 
Motivated by this gap in the IS infusion literature, this research comprised of two 
chapters in its investigation of IS infusion using user empowerment as an authentic 
motivation. Chapter 4 examined the influence of user empowerment towards IS infusion 
and the moderating role of habit on the relationship between user empowerment and IS 
infusion based on the psychological empowerment theory. Chapter 5 drawn upon and 
adapted theories from management literature – psychological empowerment theory and 
job characteristics theory, and integrated with prior IS research in identifying salient 
antecedent factors in work environment that can evoke user empowerment to lead toward 
IS infusion. Two theorized IS infusion models were developed, and we empirically tested 
them in a field survey of 206 users of ERP system in a multinational high-tech 
manufacturing company in Singapore.  
 
User empowerment was advanced as an authentic motivation in determining the highest 
sophistication of system use – IS infusion, and all the four user empowerment dimensions 
- user competence, usage impact, usage meaning and user self-determination were found 
to be important determinants of user’s extended use, integrative use and emergent use  
Our findings provide managers with valuable insights in fostering user empowerment 
dimensions in influencing corresponding infusion subtypes according to their 
organizations’ priorities. Nevertheless, while our infusion model has demonstrated its 
predictive capability in the examination of infusion, future research may include 
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comparison with alternative models with traditional predictors e.g., perceived usefulness, 
symbolic adoption, satisfaction, etc. to establish the superiority of our research model.   
 
As a product of extreme routinization, habit was found to be both a suppressor and an 
enhancer on the relationship between user empowerment and IS infusion. This has 
extended the moderating role of habit beyond continuance. Specifically, habit attenuates 
user competence on extended use and integrative use but reinforces usage meaning on 
extended use and user self-determination on integrative use. Managers may therefore in 
their endeavors in fostering user empowerment, apply interventions appropriately to 
impede bad habit i.e., eroding user competence while facilitate good habits i.e., the 
growth of usage meaning and user self-determination. Future research can explore other 
boundary conditions such as gender, trust, and so forth that could limit the 
generalizability of our IS infusion models. 
 
With jobs becoming more IT-intensive in today’s technological innovation driven 
economy, this research extends the job characteristics theory with IS components in 
which IS characteristics - technical support, perceived fit, user influence, and IS 
flexibility and task characteristics - task feedback, task autonomy, and task 
meaningfulness have strong influencing effects on the four dimensions of user 
empowerment. Managers may focus on enhancing these salient characteristics in 
inducing user empowerment. Future research may integrate with other complementary 
theories for example, leadership-member exchange theory, socio-technical theory, trust 
theory, and so forth for other antecedent conditions that contribute to individual user’s 
total working environment and are motivators for infusion usage.  
 
On the whole, this research has contributed to literature by introducing a new concept – 
user empowerment as authentic motivation for IS infusion, demonstrates the moderating 
role of habit at infusion beyond continuance, and extends job characteristics theory with 
IS components in its identification of the antecedent factors of user empowerment. 
Managers will benefit from this research where valuable insights were offered in 
maximizing the full potential of systems in coping with the mounting pressure to keep 
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costs down while reap maximum profits from IS investments. Finally, given today’s soft 
economic climate where businesses are grappling to stretch every dollar value they have, 
to be able to leverage on the huge IS investments at infusion is therefore becoming ever 
more crucial. In furtherance of this infusion research, directions for future research are 
suggested as elucidated below:    
 
This research is conducted at the individual level of analysis. An interesting and 
stimulating line of research would be to probe further to the other levels of analysis, for 
example, team/project, community, and national levels where more exciting insights 
likely will be uncovered.  
   
We introduced a new concept – user empowerment to the IS literature. Our research is 
positioned as a preliminary investigation, and awaits further research to embark on 
theoretical explication and refinement of the concept of user empowerment.  
  
Retrospectively, the IS literature about user motivations has progressed in parallel with 
implementation maturity, from participation to involvement for the adoption and 
acceptance, and commitment for continuance till empowerment for infusion which is 
forwarded in this research.  As we witness the amount and variety of stimulation serves to 
motivate user intensifies along the progression, it thus merits future research to propose 
other authentic motivations.  
 
Last but not least, what would be interesting to find out (particularly for practitioners) is 
the extent of IS infusion required to obtain IS value. Since not all users are likely to have 
authentic motivation, it will be interesting to explore what kind of population profile 
organizations should aim to cultivate for IS infusion.  
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APPENDIX A CONCEPTUAL VALIDATION 
Table A.1 Inter-Judge Agreement Scores 1 
 Round 1  
Raw Agreement 
Round 1  
Cohen’s Kappa 
Round 2  
Raw Agreement 
Round 2  
Cohen’s Kappa 
Judges 1 and 2 0.84 0.82 0.97 0.96 
Judges 1 and 3 0.88 0.86 0.81 0.79 
Judges 2 and 3 0.75 0.72 0.81 0.79 
Average 0.82 0.80 0.86 0.85 
 
Table A.2 Round 1 (Unstructured Sorting): Item Placement Ratio 1 
 Actual Category   
Target 
Category 
EXU ITU EMU UIP UMG UCP USD HBT N/A TOT TGT 
% 
EXU 12         12 100 
ITU  11       1 12 91.7 
EMU   12       12 100 
UIP    11     1 12 91.7 
UMG     8    4 12 66.7 
UCP      12    12 100 
USD       12   12 100 
HBT        10 2 12 83.3 
Total Item Placements: 96 Hits: 88 Overall Hit Ratio: 91.7% 
 
Table A.3 Round 2 (Structured Sorting): Item Placement Ratio 1  
 Actual Category   
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Target 
Category 
EXU ITU EMU UIP UMG UCP USD HBT N/A TOT TGT 
% 
EXU 11        1 12 91.7 
ITU  12        12 100 
EMU   12       12 100 
UIP    12      12 100 
UMG     12     12 100 
UCP      12    12 100 
USD       12   12 100 
HBT        9 3 12 75 
Total Item Placements: 96 Hits: 92 Overall Hit Ratio: 95.8% 
 
Table A.4 Inter-Judge Agreement Scores 2 
 Round 1  
Raw Agreement 
Round 1  
Cohen’s Kappa 
Round 2  
Raw Agreement 
Round 2  
Cohen’s Kappa 
Judges 1 and 2 0.80 0.78 1.00 1.00 
Judges 1 and 3 0.96 0.95 0.82 0.80 
Judges 2 and 3 0.77 0.76 0.82 0.80 
Average 0.84 0.83 0.88 0.87 
 
Table A.5 Round 1 (Unstructured Sorting): Item Placement Ratio 2 
 Actual Category   
Target 
Category 
IFU UIP UMG UCP USD TST ISF PFT UIF TFB TAY TMG N/A TOT TGT 
% 
IFU 9            3 12 75 
UIP  11           1 12 91.2 
UMG   8          4 12 66.7 
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UCP    12          12 100 
USD     12         12 100 
TST      12        12 100 
ISF       9       9 100 
PFT        12      12 100 
UIF         12     12 100 
TFB          9    9 100 
TAY           9   9 100 
TMG            9  9 100 
Total Item Placements:132 Hits:124 Overall Hit Ratio: 93.9% 
 
Table A.6 Round 2 (Structured Sorting): Item Placement Ratio 2  
 Actual Category   
Target 
Category 
IFU UIP UMG UCP USD TST ISF PFT UIF TFB TAY TMG N/A TOT TGT 
% 
IFU 7            5 12 58.3 
UIP  12            12 100 
UMG   12           12 100 
UCP    12          12 100 
USD     12         12 100 
TST      12        12 100 
ISF       9       9 100 
PFT        12      12 100 
UIF         12     12 100 
TFB          9    9 100 
TAY           9   9 100 
TMG            9  9 100 
Total Item Placements: 132 Hits: 127 Overall Hit Ratio: 96.2% 
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APPENDIX B MEASUREMENT INSTRUMENT  
Table B.1 Measurement Instrument 
Construct Item Wording Reference 
TST1 Technical guidance is 
available to me in the use of 
the ERP system 
TST2 Specialized instruction 
concerning the ERP system 
use is available to me 
TST3 A specific person or group is 
available for assistance with 
ERP system difficulties 
Thompson et al. (1991) Technical support 
TST4 When I have difficulties in 
using the ERP system, 
technical assistance is 
available to me 
Self-developed 
PFT1 The ERP system fits well with 
the needs of my tasks 
Nah et al. (2004) 
PFT2 The ERP system is suitable 
for performing my tasks 
Self-developed 
PFT3 The ERP system is compatible 
with my tasks 
Lin and Huang (2008) 
Perceived fit 
PFT4 The ERP system is 
appropriate for my tasks 
Self-developed 
UIF1 Most users think that the ERP 
system is good  
UIF2 Most users are supportive of 
the ERP system 
UIF3 Most users are in favor of the 
ERP system 
User influence 
UIF4 Most users hold positive 




ISF1 The ERP system can be 
flexibly adjusted to my new 
demands or conditions 
ISF2 The ERP system is versatile in 
addressing my needs as they 
arise 
IS flexibility 
ISF3 The ERP system can be 
Wixom and Todd (2005) 
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adapted to meet a variety of 
my needs 
 
TFB1 Doing my job itself provides 
me with information about my 
work performance 
TFB2 Just doing the work required 
by my job provides many 
chances for me to figure out 
how well I am doing 
Hackman and Oldham 
(1980) 
Task feedback 
TFB3 After I finish my job, I know 
whether I performed well 
Idaszak and Drasgow 
(1987) 
TMG1 The work results in my job 
significantly affect other 
people 
TMG2 My job is one where a lot of 
other people can be affected 
by how well the work gets 
done 




TMG3 My job itself is very 
significant and important in 
the broader scheme of things 
Idaszak and Drasgow 
(1987) 
TAY1 My job gives me a chance to 
use my personal initiative and 
judgment in carrying out the 
work 
Idaszak and Drasgow 
(1987) 
TAY2 I have much autonomy in my 
job 
Task autonomy 
TAY3 My job gives me considerable 
opportunity for independence 
and freedom in how I do the 
work 
Hackman and Oldham 
(1980) 
EXU1 I fully use the available ERP 
system features to complete 
my tasks 
Self-developed 
EXU2 I use most of the available 
ERP system features in 
performing my tasks 
Hsieh and Wang (2007) 
EXU3 I make use of the available 
ERP system features 




EXU4 I use all available ERP system Jones et al. (2002) 
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features to help me in my 
tasks 
ITU1 I use the ERP system for 
better connections among 
tasks 
ITU2 I use the ERP system to 
organize various tasks in an 
integrative manner 
ITU3 I use the ERP system to 
coordinate multiple tasks 
Integrative use 
ITU4 I use the ERP system to 
handle related-tasks 
Self-developed 
EMU1 I explore new uses of the ERP 
system to support my tasks 
Saeed and Abdinnour-
Helm (2008) 
EMU2 I often experiment with new 
ways of using the ERP system 
to accomplish my tasks 
Agarwal and Karahanna 
(2000) 
EMU3 I often find new uses of the 
ERP system in performing my 
tasks 
Emergent use 
EMU4 I use the ERP system in novel 
ways to complete my tasks 
Ahuja and Thatcher 
(2005) 
IFU1 I make the best use of the ERP 
system to support my tasks 
Self-developed 
IFU2 I use the ERP system to its 
fullest potential in performing 
my tasks 
IFU3 I use all capabilities of the 
ERP system in best fashion to 
complete my tasks 
IS infusion 
IFU4 I doubt that there are any 
better ways for me to use the 
ERP system in performing my 
tasks 
Jones et al. (2002) 
UCP1 I have complete knowledge in 
using the ERP system 
Marcolin et al. (2000), 
Munro et al. (1997) 
UCP2 I have mastered the skills 
necessary for using the ERP 
system 
User competence 
UCP3 I am self-assured about my 
capabilities to use the ERP 
Spreitzer (1995) 
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system 
 
UCP4 I am confident about my 
ability to use the ERP system 
 
UIP1 My ERP system usage highly 
affects task outcomes 
Self-developed 
UIP2 The impact of my ERP system 
usage on task outcomes is 
large 
UIP3 My ERP system usage has 
significant influence over task 
outcomes 
Usage impact 
UIP4 My ERP system usage has a 
great deal of control over task 
outcomes 
Spreitzer (1995) 
UMG1 Using the ERP system is very 
important to me 
UMG2 Using the ERP system is 
meaningful to me 
Spreitzer (1995) 
UMG3 I feel that using the ERP 
system is valuable 
May et al. (2004) 
Usage meaning 
UMG4 ERP system usage activities 
are personally meaningful to 
me 
Spreitzer (1995) 
USD1 I have significant autonomy in 
determining how I use the 
ERP system  
USD2 I can decide on my own how 
to go about using the ERP 
system  
Spreitzer (1995) 
USD3 I have a lot of freedom to 
decide how I use the ERP 
system  




USD4 I have considerable 
opportunity for independence 
in how I use the ERP system 
Spreitzer (1995) 
HBT1 The use of ERP system has 
become a habit for me 
Limayem and Hirt 
(2003) 
HBT2 Using the ERP system has 
become automatic to me 
Habit 
HBT3 When faced with a particular 
task, using the ERP system is 
Limayem et al. (2007) 
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an obvious choice for me 
 
HBT4 Using the ERP system is 
natural to me 
 
WGC1 Most members of my work 
group attempt to do their best 
in work 
Self-developed 
WGC2 Most members of my work 
group attempt to excel  
WGC3 Most members of my work 
group attempt to address 




WGC4 Most members of my work 
group attempt to advance 
themselves 
Joyce and Slocum (1984) 
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APPENDIX C ADDITIONAL MATERIAL 
 
Figure C.1 “Knowing, But Not Doing” MIS Asia 1st December 2005 
